A study of the speech development of primary grade children in relation to certain perceptual, intellectual, and sociological factors by Dexter, Erwin Brownell
Boston University
OpenBU http://open.bu.edu
Theses & Dissertations Dissertations and Theses (pre-1964)
1961
A study of the speech development
of primary grade children in
relation to certain perceptual,
intellectual, and sociological factors
https://hdl.handle.net/2144/25997
Boston University
BOSTON UNIVERSITY 
SCHOOL OF EDUCATION 
Dissertation 
..... ' 
A STUDY OF THE SPEECH DEVELOPHENT OF PRIMARY GRADE 
CHILDREN IN RELATION TO CERTAIN PER.CEPTUAL, 
INTELLECTUAL, AND SOCIOLOGICAL FACTORS 
Submitted by 
Erwin Brownell ~exter 
(A. B., Boston University, 19~5; 
I. Ed., Boston University, 1951) 
In Partial Fulfillment of Requirements for 
the Degree of Doctor of Education 
1961 
bb- J 7 
1/-, 
Copyrighted by 
Erwin Brm·Jnell Dexter 
1961 
First Reader: ~~ 
Wilbert L. Pronovost, Ph . D. 
Professor of Speech and Hearing 
Second Reader: 
Professor 
Third eader: ~.±::~ 
Alice K. Nicholson, Ed. D. 
Assistant ?rofessor of Education 
BOSTON UNIVERSITY 
LIBRARms 
TABLE OF CuHTEI:TS 
CHAPTER PAGE 
1 
1 
1 
7 
7 
9 
I . 
II . 
D!TRODUCTIOIJ 
• • • • • • • • • • • • • • • • • 
Statement of the Problem • • • 
Justification of the Problem • 
Scope of the Study • • • • • • 
• tt • • • • • • 
• • • • • • . . 
. . . . .. . • • 
Definition of Terns • • • • • • • • • • • • • 
REVIEli OF RELATED RESEARCI: • • • • • • • • • • 
The Incidence of l.fisarticulations in Young 
Children • • • • • • • • • • • • • • • • • • 9 
Prognostic Studies of the Speech Bandicapped • 11 
Articulation Testing • • • • • • • • • • • • • 14 
Auditory and Visual Discrimination in 
Language Learning • • • • • • • • • • • • • 19 
Etiological Factors Related to 
Hi sarticulation • • • • • • • • • • • • • • 
Hisarticul ation in Relation to Auditory 
Discrimi nat ion • • • • • • • • • • • • • • 
Hi sar ticulation in Relation to Age and Sex • 
Nisar ticulation in Relation to Intelligence . 
Hisarticulation in Relation to 
Socioeconomic Status • • • • • • • • • • • 
l1isarticulation in Relation to Race • • • • 
28 
28 
33 
38 
42 
L:-6 
Summary • • • • • • • • • ., • • • • • • • • • 47 
v 
CHAPTER PAGE 
49 
4-9 
50 
52 
53 
54 
54 
54 
58 
58 
60 
63 
64-
67 
III· RESEARCH PROCEDD"'"RES ALD TECHNIQt.I'ES • • .. . .. . . 
IV. 
Introduction ••••• 
• • . .. . • • • • • • • • 
Design of the Study ••• 
• • • • • • • • • • • • 
Description of the Sample 
Procurement of Related Data 
. . . . . ,. . . . . 
• • • • • • • • • 
Compilation of the Occupational Groups •••• 
Description of tbe Tests • • • • • • • • • • • • 
Spontaneous Picture Articulation Test 
Computation of the Articulation Index 
. . . . 
• 0 • 
Auditory DiscrL~ination Test Battery I • • • • 
Auditory Discrimination Test Battery II • • • 
Visual DiscrimL~ation Test Battery ••• • • • 
Treatment of Data • • 
AEALYSIS OF DATA ••• 
• • • • • • • • • • • • • 
• • • • • • • • • • • • a 
Articulation Test I As a Predictor of S~eech 
Development • • • • • • ~ • • • • • • • • • • 67 
Rel2tion of Auditory Discrimination to Speech 
Development • • • • • • • • • • • • • • • • • 72 
Relation of Visual Jiscrimination to Speech 
Development • • • • • • • • • • • • • • • • • 74 
Relation of Audio-Visual Discrimination to 
Speech Development • • • • • • • • • • • • • • 75 
Family Occupational Status and S9eech 
Development • • • • • • • • • • • • • • 8 • • 77 
vi 
CHAPTER PAGE 
78 
84 
v. 
Sex and Speech Development • • 
• • • • • • . . •. 
Race and Speech Development • • • • • • • • 
Cbronologicc.l Age and S:1eecb Development • • 
• • 
• • 
Intelligence and Speech Development . • • • • • • 
Auditory Discrimination (Battery I) and S~eech 
Development • • • • • • • • • • • • • • • • • 
d7 
90 
93 
Speech-Sound Discrimination and Articulatj.on • • 97 
Speech-Sound Discr~ination and Auditory 
Discrimination Battery II • • • • • • • • • • 99 
Speech-Sound Discrinination and Visual 
Discrimination • • • • • • • • • • • . . . .. . 99 
Speech- Sound Discrimination and Sex Differences 102 
Speech-Sound DiscrL~ination and Inte11iLence 102 
Speech-Sound Discrimination and Racial 
Differences • • • • • 
SUNHARY AND CONCLuSIONS . 
• • • • • • • • • • • • 
• • • • • • • • • • • • 
105 
107 
Purpose • • • • • • • • • • • • • • • • • • • • 107 
Procedure •••••••••••••••••• • • 107 
Results of the Study • • • • • • • • • • • • • • 1U9 
Conclusions • • • • • • • • • • • • • • • • • • 112 
Limitations ••••••••• • • • • • • • • • 117 
Suggestions for Further ~esearch •• • • • • 119 
BIBLI OGRAPHY • • • • • • • • • • • • • • • • • • 123 
vii 
PAGE 
APPENDIX A - ARTICULATION TESTING. • • • • • 131 
Directions for Administering 
the Spontaneous Picture 
Articulation Test • • • • • • 132 
List of Pictures Used • • 
• • 133 
Adapted Wood Articulation 
Index • ., • .. • • • • • • • • 
APPEJIDIX B - SPEECH SOUND DISCRI~ITNATION 
TEST BATTERY I. • • • • • • .. . 135 
Directions for Administering 
the :B'arquhar Speech-Sound 
Discrimination Test • • • • • 136 
Directions for Administering 
the Boston University Speech 
Sound Discrimination Picture 
Test • • • .. • ., ., • • • • • 137 
Score Sheet • • • • • • . .. . 138 
Sample Picture Sheet • • • • 139 
APPENDIX C - AUDITORY DISCRIMINATION TEST 
BATTERY II .. . . . . . . . . . FrO 
Directions for Administering 
the Boston University 
~ducation Clinic Auditory 
Discrimination Battery. • • • 141 
The Auditory Discrimination 
Battery • • • • .. ~ • • • • • 143 
Viii 
PAGE 
APPENDIX D - VISUAL DISCRI1ITNATION TEST 
BATTERY •••••••••• • • . 144 
Directions for Administering 
the Boston University Visual 
Discrimination Test Batte~y. 145 
The Visual Discrimination 
Battery. • • • • • • • • • ., 146. 
APPENDIX E - CO}~ILATION OF R~W DATA. • 
Compilation of Data for 
the Study. • • • • • • • 
• • 
• • 
Compilation of Differences 
Between the Three 
147 
148 
Articulation Indices • • • • 156 
Compilation of Data and 
Farquhar Speech-Sound 
Discrimination Test • • 
lntercorrelation Matrix 
for Six Variables • • • 
Scatter Diagrams • • • • 
• • 
• • 
• • 
164 
166 
167 
TABLE 
I. 
II. 
III. 
LIST OF TABLES 
Distribution of the Popruation •••• • • • • • 
Intelligence • • • • • • • • • • • • • • . . " 
Occupational Classes • • • • • • • • • • • • • 
PAGE 
53 
55 
)6 
IV. Correlations Among Criterion Heasures • • • • • 6CS 
V. Articulation Indices of the Spontaneous ~icture 
Articu~ation ~ests I, II, and III • • • • • • 70 
VI . Number of Hisarticulations on the J.6 Sounds 
Examined in the Spontaneous Picture 
Articulation Tests I, II, and III • • • • • • 71 
VII. Correlation of Auditory Discriminat ion and 
VIII. 
IX. 
x. 
XI. 
Criteria Variables . . . . ·- . . . . . . . . 
Auditory Discrimination Scores (Sounds in vlords ) 
Correlation of Visual Discrim~nation and 
Cr~teria Variables ••••••••••• 
Visual Discrimination • • • • • • • • • • • 
I1 ul tiple Correlations or' Audio-Visual 
• • 
• • 
72 
73 
74 
76 
Discrimination • • • • • • • • • • • • • • • 77 
XIl . Hean Articruation Indices of Occupational 
Groups • •. .- • • . • • • . • • • • • • • • • 7B 
XIII . Summary of Analysis of Variance Be~veen 
Articulation Indices and Occupationa~ Groups . 80 
XIV. Mean Articulation Indices of the Sexes •• • • c3l 
TABLE 
XV. Summary or Analysis of Variance Bet\>Jeen 
Articulation lndices and Sex • • • • • • 
PAG:h: 
• • • 82 
XVI . Iviean Articulation Indices of Racial Groups • • • 81+ 
XVII . Summary of Analysis of Variance Between 
Articulation Indices and Racial Groups • • • • b5 
XVIII . Nean ArticUlation lndices of Age Groups • • • • 87 
XIX . Summary of Analysis of Variance Between 
Articulation Indices and Age Groups •• • 
XX . 1-iean Articulation .Lndices of lntellj_gence 
• • • 
Groups • • • • • • • • • • • • • • • • • • • • 90 
XXI. Summary of Analysis of Variance Betv1een 
ArticUlation Indices and Intelligence 
uroups • • • • • • • • • • • • • • • • • • • • 91 
XXII . Intercorr elat ion :VJatrix for Speech-Sound 
Discrimination (Picture) •••• • ••• • • • 
XXIII . Speech- Sound Discrimination (Picttrre) • •••• • 
XXIV. Chi Square Table - Articulation Index and 
94 
95 
Farquhar Speech-Sound Discrimination Test. • • 98 
XXV. Chi Square Table - Auditory Discrimination 
(Battery II) and Farquhar Speech-Sound 
Discrimination Test • • • • • • • • • • • • • 100 
XXVI . Chi Square Table - Visual Discrimination and 
Farquhar Speech-Sound Discrimination Test 101 
xi 
TABLE PAGE 
:X:.lVII. Chi Square Table - Sex Differences and 
Farquhar Speech-Sound Discrimination Test. • 103 
XXVIII . Chi Square Table - Intelligence and Farquhar 
XXIX . 
Speech- Sound Discrimination 'l'est •••• 
Chi Square Table - Racial Differences and 
• • 104 
Farquhar Speech-Sound Discrimination Test. • 106 
LIST OF FIGURES 
FI GURE PAGE 
l . He an Articulation Indices of Occupational 
Groups . • • • • • • • • • • • • • • • • • • 79 
2 . Mean Art iculation Indices of Sex Groups • • • 83 
3· He an Articulation Indices of Racial Groups • 86 
4. Hean Articulation Indices of Age Groups • • • ~9 
5. Hean Articulation Indices of Intelligence 
Groups . • • • • • 0 . • • • • • • 0 • • • • 92 
CHAPTER I 
INTRODUCTION 
Statement of the Problem 
I t is the purpose of this study to investigate the 
predictive value of certain auditory discrimination, visual 
discrimination, intelligence, and socioeconomic factors for 
the speech develo:pnent of primary school children. 
Justification of the Problem 
Tvro recent surveys by Avere111 and Nahon2 report 
the high incidence of misarticulations of speech sounds in 
~indergarten children. The studies of Templin3 and Poole4 
both point out , however , that grm·rth and maturation are 
significant factors ·uhich account for the elimination of 
1Lois Averell, et . al ., "An Analysis of the ReJa t ion-
ship Benveen Articulation and Audltory Discrimine.tion in 
l\.indergarten Childrenu (unpublished Haster of Education 
thesis, Boston University, Boston, 1953 ), P• 7• 
2Florence L. Habon, 11A ·~-Jord List for Articulation 
Testing and Referral Consisting of First Grc;.de Vocabulary 
in Speech Problem Areas Arranged According to Frequency of 
Use and Classifled by Speech Soundstt (unpublished )'Taster 
of Education thesis, Boston University, Boston, 1958), P• 28 . 
3raldred C. Templin, uspeech Development in the Young 
Child: The Development of Certain Language Skills in 
Children," Journal of Sneecb and Hearing DisordeT's, 17 
(September , 1952), pp . 280- 285. 
h 
'Irene Poole, "Genetic 
Consonant SoLmds in Speech, 11 
(June, 193l.f-), PP• 159- 161 .. 
Development in Articulation of 
Elementary ~nglisb, II 
2 
many sound errors. They also shoH that girls tend to be 
accelerated in articulatory development "i:Ji th approximately 
mature articulation by seven years or age . Boys, on the 
other hand, talw another year to reach the same degree of 
proficiency . 5 
It is the practice in most school systems to provide 
speech therapy for many of the children in the primary 
6 grades I.·Jho misarticulate speech sounds . This pract1.ce is 
follo'Hed because, although many children vrould develop 
accurate articulation vrithout specialized help, it is not 
possible to predict, uith present evidence, which children 
I.>JOuld not require speech therapy . 
Some research has attempted to determine i'lhich factors 
have predictive value for speech developmen·c . Pettit7 found 
that the initia.l articulation examination itself uas useful 
iJ:l predicting artictuatory improvement . Horeover, Carter 
5i:,!ildrec1 C. Templin, "Norms on a Screening Test of 
Articulation for Ages Three Through Eight," Journal of 
Speech and Hearing Disorders, lb (December, .L953), 
PP • 323- 331 . 
6unpublished data, United States Office o.L· Education -
American Speech and Hearing Association, National Study of 
Public Schoo.l Speech and Hearing Services, 1959-1961. 
7 Calvin ii . Pettit, 11The Predictive Effic1.ency of a 
Battery of Speech Diagnost1.c Tests for the Articulation 
Development of a Group of Five Year Old Children~~ (unpublished 
Doctor of Philosophy dissertation, University of ~asconsin , 
1952) . 
3 
and Buck~ and Farquhar9 supported the prognostic value or 
nonsense-syllable imitative tests . The latter author also 
shm·Jed that children i·Jith severe misarticulations had 
significantly inferior ability in some areas of auditory 
discrimination. \Jhile Farauhar 's auditory discrimination 
test scores alone did not correlate Hith groVJth of articu-
lation ability, it is possible that lovr auditory discrimi-
nation scores, in combination vJith other evi.dence, might 
indicate the need for speech therapy. 
An investigation by Everhart10 pointed out the use of 
intelligence as a predictive factor only in relation to the 
bre>ad limits . He concluded that : uReal differences in J..ntelli-
gence appear to exist in favor oi' children ·Hith normal articu-
li 
lation, 'tvben compared '\'rith pupils having articulatory defects . 
~Eunice T. Carter and EcKenzie Buck, "Prognostic 
Testing for Functional Articulation Disorders Among Children 
in the First Grade, 11 Journal of Speec.h and Hearing Disorders, 
23 (Hay, 1958;, PP • 124- 133 · 
9 l>fary s. Farquhar, "The .t'redictive Value of a Battery 
of Imitative Articulation and Auditory Discrimination Tests 
in the Speech Development of Kindergarten Children11 
(unpublished Doctor of Education dissertation, Boston 
University, Boston, 195~), p . 88 . 
H.>Rodney W. l!:verhart, "The Relationship Bet-vreen Articu-
lation and Other Developmental Factors," Journal of Speech 
and Hearing Disorders, 18 (December, 1~53), PP • 328- 333 · 
11 . IbJ..d .• , P• 332 . 
Similarly, Becke~2 a greed that retarded ~peech cases usually 
obtained lower intelligence quot~ents as compared with 
children with normal speech. Secondly, evidence supporting 
the relationship or socioeconomic status to misarticulations 
has been reported by Beckey, l3 Iri·rin, 14 and Templin. l? They 
found that significantly more children i·rith retarded speech 
belonged to families of lmver socioeconomic backgrounds . In 
contradistinction, the studies of FitzSimons, 16 Hakstein and 
'VIaks·tein17 maintained that there ivas no such correlation . 
Thus , it is seen that present research is both inconclusive 
and only remotely allied m showing a relations hip of intelli-
gence or soc~oeconomic status to articulator y ability. 
12 Ruth E . Beckey, "A Study of Certain l''actors Relat ed 
to Retardation of Speech, " Journal of Speech Disorders, 7 
(September , 194~), PP • 223-~~9 . 
13 Ibid . , p . 248. 
14
orvis c. Irivin, 11 Infant Speech : The Effect of Family 
Occupational Status and Of Age on the Use of Sound Types," 
Journal of Speech and Hearing Disorders, 18 ~December, 1~53), 
PP • 269-~79 · 
15
Templin, QQ• cit . , PP • 323-331 . 
16
Ruth FitzSimons, "Some Developmental, Psycho-Social, 
and ~ducational Var~ables Among Children \·Jith Normal Speech 
and Children v-rith .t~'unctional Articulation i"roblems" 
(unpublished Doctor of Education dissertation, Boston 
University, Boston, 1~55), P • ?~· 
17 
Dorothy J . vJakstein and ¥.ason P. \Vakstein, "Psycho-
logical Factors in Bunctional Articulation Disorders 
- Revealed Through Parent Intervie1·TS 11 (unpublished !-faster of 
~ducation thesis , Boston university, Boston, 1960), P• o4. 
5 
I~reover, these studies have been concerned with only the 
relationship of intelligence and socioeconomic factors to 
art i culation ability at a particular time . No studies 
comparing intelligence and socioeconomic factors with growth 
of articulation ability have been reported . 
18 Language learning , according to Artley, is likened 
to the four sides of a square , made up of the following 
closely interrelated aspects : speaking , reading, \vri ting , and 
listening . Using this as a basis , the author postulated that 
a relationship may exist be~veen speech difficulties and 
deficiencies in reading . He explained that speech defects 
may be the cause or result of reading defects, or they may 
exist as a result of some concomitant relationship .19 In the 
20 21 
area of reading , both Betts and Durrell maintain that 
visual and auditory discrimination of \vord forms are of equal 
importance for reading success . Further evidence by Somers 
18A. Sterl Artley , 11A Study of Certain Factors Presumed 
to Be Associated "'.vith Read i ng and Speech Difficulties, u 
Journal of Speech and Rearing Disorders , 13 (December, 194C5) ,. 
PP • 351-360. 
19Ibid., P• 359 . 
20Emmett A. Betts, Foundations of Reading Instruction 
(New York: American Book Company , 195W, P• 332 . 
21
nonald D. Durrell , Improvtng Reading Instruction 
(New York: Yonkers- on-Hudson , 1956) , P• 42 . 
6 
d . t 22 h th an assoc1.a es s O'ltJed at training in speech improvement 
·was effective in producing higher reading factor scores for 
groups of first grade children "I.·Jith normal articulation and 
children i·rith misarticulations . 23 This evidence, in part, 
bears out the interdependence of the areas of language, that 
is, speaking, reading, and listening . Therefore, since 
visual discrim.ination has been established as one criterion 
for reading success, it may be that it has soce predictive 
value for speech development . No studies bave been rei:>orted 
-vrhich compare visual discrimination ability "~:lith· grm·Tth in 
articulation. 
In view of the current state of predictive studies, it 
appears that a comprehensive inquiry is needed to investigate 
the aforementioned variables i.vith respect to prognosis for 
speech develoument . The evidence of such a study r.1ay also 
reveal more ref1.ned procedures for evaluating the speech 
development of children, and at the same time, may predict 
those who will, through a process of maturation, correct 
themselves . 
22Ronald K. Somers, et. al ., "Effects of Speech 
Therapy and Speecb Improvement Upon 1 rticula~ion and Read in?," 
Journal of Sneech and Hearing Disorders, 26 (February, 1961;, 
PP • 27-38. 
23 
Ibid ., P• 36. 
7 
Scone of the Stud~ 
The study will determine the predictive value of 
certain auditory discrimination , visual discrimination , age, 
sex, intelligence, socioeconomic, and racial factors for 
speech development. Speech development will be studied in 
terms of the articulation ability of children between 
January of the kindergarten year and January of first grade . 
The sample will consist of 149 children selected from the 
entire kindergarten population of Hempstead , Neiv York, in 
January, 1959. No speech therapy uill be provided for the 
children in the study. 
Definition of Terms 
For the purposes of this study, the follovTing defini-
tions have been accepted : 
Auditory Discriminatiou. The ability to hear ~ike­
nesses and d~f!·erences in speech sounds, spoken -v1ords , and 
speech sounds as elements of speech. 
Visual Discrimination. The ability to see likenesses 
or differences between printed words , objects, numbers and 
letters. 
8 
Articulation Index. 11The relative values of each 
consonant sound the person is able to produce correctly in 
continuous speech . If he could produce them all correctly 
his score ttTould be 100. 1124 
24Kenneth S. \vood, "l;Jeasurement of Progress in the 
Correction of Articulatory Speech Defects," Journal of 
Speech and Hearing Disorders, 14 (June, 1949), PP • 171-174. 
CEAPTER II 
REVIE\t OJ:i' RELA1'ED RESEARCH 
.For the purposes of this study, reSE!arch concerning 
articulation has been divided into five categories. These 
categories include the incidence of misarticula.tions in 
young children, prognostic studies of the speech handicapped, 
articulation testing, auditory and visual discrimination in 
language learning, and etiological factors related to mis-
articulation. 
TEE INCIDENCE OF HISARTICULATIOI~S IN YOUNG CHILDREN 
1 Templin and Steer, reporting on nursery school 
children, stated that none of the 51 children tested made 
all consonant sounds correctly in all positions, but 
several of the subjects pronounced the vmv-els and diphthongs 
correctly in every instance . Roe and Hil is en, 2 in their 
study of the articulation of 772 first- and second-grade 
children, found that every child made at least one error. 
The mean number of defective sounds per child (all children 
1Hildred C. Templin and Laclr. D. Steer, ustudies of 
Grm<Ttb of Speech in Pre-school Children, 11 Journel of 
Sneech Disorders, lt (1iarch, 1939), P • 74. 
2 
Vivian Roe and Robert Nilisen, r•The Ef~ect of 
Naturation Upon Defectj_ve Articulation in the Elementary 
Grades, 11 Joiirnal of Sneech Disorders, 7 (Narch, 1942;, P• 39. 
9 
10 
in the grades, not jus t 11defective speakers") decreased from 
13 . 30 in grade one to 9. 99 in grade two, to 8 . 85 in grade 
3 4 5 three . Similarly , both Hills and Streit and Reid found a 
marked decrease 1n the percentages o7 misarticulations 
through the first three or four grades . IJ:'hey further J.ndi-
cated that after fourth grade, the decline in the number of 
misarticulations 1:1as likely to become less or conpletely non-
existent . 
l•Iore recently , !v.iahon6 and Averell7 reported high 
percentages of children vlith speech- sound misarticulations in 
kindergarten . The former found that 54. 3 per cent of kinder-
garten children had oisarticulations , vrhile the latter found 
that 61 . 5 per cent misarticulated one or more speech sounds . 
Thus, research studies have consistently reported a 
high incidence of misarticulations in preschool and prinary 
grade children, while shovring also that there is mar.ri..ed 
3 Ibid • , p o 4-9 o 
Lf-Alice • Hills and Helen Streit , "Report on a Speech 
Survey , Holyoke , 1'1assachusetts , " Journal 01: Speech Disorders, 
7 (June , 1942) , pp . 16~-166 0 
5Gladys Reid, llThe Efficacy of S:?eech Re- Education of 
Functional Articulation Defectives in t he Elementary Schools, n 
Jotrrnal of Sneech Disorders , 12 (September , 1947), PP • 301- 313 . 
6:Hahon , 9ll• cit ., p . 28. 
7Averell , et . al . , QQ. • cit . , P • 7 • 
11 
improvement in articulation up to and through the fourth 
grade . At this time, the average child has achieved much of 
his adult articulatory ability . 
PROGNOSTIC STUDIES OF TEE SPEECH HANDICAPPED 
A few investigations during the past 30 years have 
been concerned 1·1ith the relationship between articulatory 
8 
maturation and other variables . Pettit studied the effici-
ency of a battery of tests to predict the articulatory growth 
of 72 five-year-old normal children. He found that the three 
tests vJhich correlated best Hith articulatory improvement 
were the initial articulatory examination, the articulatory 
score derived from the test of imitation and articulation of 
English sounds, and the percentile rank score for total 
adjustment derived from the California Test of Personality . 
The author also found that the initial articulatory ex-
amination alone -vras efficient in predicting articulatory 
development . 
Carter and Buck9 evaluated the effectiveness of 
nonsense-syllable imitation tests as predictors of maturation 
of speech in 175 first grade children. They felt that their 
8Pettit, QQ• cit . 
9Eunice T. Carter and HcKenzie Buck, "Prognostic 
Testing for l''unctional Articulation Disorders Among Children 
in the First Grade . 11 Journal of Sueech and Hearin_g 
Disorders, 23 01a.y, 1958), PP • 124--133 · 
12 
findings substantiated other investigations and that 
differences between Spontaneous {picture) Articulation and 
Imitation (word) testing appeared to be valid in the light 
of previous research studies . In stressing the importance 
of the Imitation Test, they said : 
F'or the purpose of the present study the 
Nonsense-syllab~e type of Imitation Test (as compared 
with the Spontaneous Test) '\·ras deemed most desirable . 
The results of this study suggest that the ability to 
correct articulatory errors ~ns-tantaneously is indi-
cative of the degree of speech maturation. Gonse-
quently , this is a strong suggestion for the develop-
ment of a prognostic articulation test that lends 
itself to predictive scoring •••• In using the 
Nonsense- syl~able type of test as compared with the 
Spontaneous ~est , the speech therapist might expect 
that those children who make no correction on this 
test will need therapy to correct their mis-
articulations . She may become more efficient \l ith 
these children by exc~uding those who achieve 75% 
or more correction on the Nonsense- Syllable Test . 
It is possible that such exclusion wil~ give matu-
ration a chance to take et·fect . At the beginning of 
the second grade they may be retested . Those fevJ v1ho 
have not corrected themselves by this time may then 
be offered therapy . lu 
. 11 Sno~ and Mil~sen, in their investigation of 81 speech 
defective first and second graders ~ndicated that: 
10 Ibid ., PP • 132-133 · 
11Katherine Snov1 and Robert lviilisen, "Spontaneous 
Improvement in Articulation as Related to Differential 
Responses to Oral and Picture Articulation ~J:'ests, n Journal 
of §peech £..llii ;s:ear ing Disorders, Honograph Number 4 
T:December , 195~) 19 , PP • 2~-49 . 
A difference in a child's responses to an oral 
and picture articulation test could be used as a 
valuable factor in predicting his progress in 
correcting his articulation errors. • • • It also 
indicates that, to a considerable extent, sounds 
which are produced better in an oral than in a 
picture articulation test are the ones vrhich vrill 
shov; the most spontaneous improvement . l2 
13 
More recently, .ri'arquhar13 investigated the prognostic 
value of a battery of both imitative articulation and 
auditory discrimination tests on a sample of 100 children 
with "mildu and 11 severe 11 speech defects. The subjects in 
both groups vlere administered tests of imitative articulation, 
namely, the imitation of the correct form of a misarticulated 
sound in isolation, nonsense syllables, and '\vords . In 
addition, the following tests of auditory discrimination vrere 
administered: auditory discrimination of gross sounds, of the 
correct form of a misarticulated sound among vm1els, acous-
tically dissimilar consonants, and acoustically similar 
consonants. Relative to the predictive value of Imitative 
Articulat ion Tests, the author concluded: 
1 . The findings of this study indicate that a 
relationship exists betvreen imitative 
articulation and prognosis . 
2. It appears that imitative articulation of the 
correct form of a misart1culated sound in 
nonsense syllables has prognostic value. 
12Ibid., P• 4-8. 
13Farquhar, QR• cit. 
3. Children '\vi th u severe 11 speech problems have 
significantly inferior ability in imitative 
articulation and in some areas of auditory 
discrimination than children vlith 11mild n 
speech problems . l4 
14 
Prognostic studies, concerned with the relationship 
of articulatory growth to a number of other variables, 
supported a number of findings . The implications and the 
evidence suggest the possibility of using the initial 
articulatory examination, the nonsense-syllable i mitation 
test, and the differences in responses to an oral and 
picture articulation test as effective techniques in 
predicting articulatory grmrth. 
ARTICULATION TESTING 
In testing articulation, according to Powers,15 it 
is important to be concerned with three types of evaluation. 
1 . A systematic phonetic inventory of the speech; 
2. An appraisal of the relative severity and 
consistency of misarticulation under different 
speaking conditions; 
3. An estimate of the ease \-Iith vlhich the misarticu-
lations yield to remedial procedures.l6 
14Ibid ., P• 84. 
1 5:t.iargaret H. Pov1ers, "Clinical and Educational 
Procedures in Functional Disorders of Articulation,n 
Chapter 2G\IV, Handbook of Steech Pathology, Lee E. Travis, 
Editor (Ne-tv York: AnuTewn- entury-Crofts, lnc., 1957), 
PP • 769-804. ~ · 
16Ibid ., P• 773• 
In evaluating the articulation of young children, 
Templin17 found she obtained the same results from having the 
pictures named spontaneously as she did when the objects were 
repeated after the examiner . She also foand that it made 
little difference 1·1hat word was used to test for a specific 
sound . It appears, then, that if the child habitually mis-
pronounces a sound, he vlill give only his ovm approximation 
to the sound in the test situation, even though he has j ust 
h d th t f S d .,.1. 1 8 t. • t d ear e correc orm. now an h~ ~sen, .1m-rever, po~n e 
out from their results that children in both the primary and 
upper grades gave more satisfactory responses to oral tests 
than to either picture or reading tests . They concluded 
that in articulation testing,a picture test was preferable in 
that it did not influence the child's response. Further, 
they reported that the dti~ferences in a child's responses to 
a picture as contrasted to an oral tes~ may be valuable as a 
prognostic measure for speech development . 
Ivlore recently, Mahon19 made an analysis. of 1rord lists: 
of first grade vocabulary arranged according to the frequency 
l7Hildred c. Templin, "Spontaneous Versus lmitated 
Verbalization in Testing Articulation in Preschool Children,u 
Journal of Sneech Disorders, 12 (September, 1947), 
PP • 293- 30U. 
18 
Snm..r and Mil is en, .QJ2.• cit . 
19 Nahon, .Q12• cit . 
16 
of use and classified by speech sounds . From the results of 
her findings, the author devised a Spontaneous Picture 
Articulation Test . 
Since articulatory tests merely represent the number 
f d . . 20 o soun s nnsarticulated, vJood devised a system for 
determining an articu~ation index. It provides for a 
quantitative measure of the articulatory ability for each 
child i'or every sound. In explaining it, the author said, 
''The actual articulation index i:las determined by giving a 
relative weight to each sound and prorating that "\·Teight 
21 
equally to the positions in 1:Thich the sounds occur ." 
This procedure was not accepted by all investigators, 
22 for Henrikson criticized the desirability of Wood's 
articulation index . He argued that prorating phonemes on 
the basis that they occur equally or nearly equally in all 
words is not possible . Horeover, devising such a prorating, 
he contended, for describing progress is not justified, and 
the significance of conclusions drm·m from using such an 
23 index is also questionable . 
20T.· ~·Jood, 
2l Ibid., p . 
22 Ernest H. Henrikson, 11An Analvsis of Vlood 's Articu-
lation Index, 11 Journal of Speech and~ Hearin_g Disorders, 13 
(September, 1948), PP • 232-236 . 
23 
Ibid., P• 235 • 
17 
24 Ip a later study, \Jood defended his articulation 
index as the only technique feasible . He said: 
This is believed to be suuerior to the method in 
1.vhich all sounds are given an equal value . Since 
relative frequencies of occurrence for phonemes them-
selves are vastly more stable than the relative 
frequenc.ies of positions in '\'lhich they occur, it does 
not seem logical to attempt a relative apportionment 
of numerical values below the level of the speech-
sound as a unit . 25 
~vo recent research studies by Pfeifer26 and Farquhar27 
utilized the Wood articulation index, because it enabled them 
to secure a numerical expression of speech status for their 
populations . The former author stated: 
These data could be subjected to statistical 
treatment . In this lJay the objectivity of the study 
uas increased and it ~>'las possible to avoid less 
rigorous measures . Although the Kood technique was 
standardized on a normal rather than a mentally 
retarded population, it viaS used in this study 
because it ·uas considered the most objective method 
available . 28 
Farquhar, in turn, substantiated her use of the \:ood 
articulation index as follm·Js: 
24Kenneth S • • food, 11Heasurement of Progress in the 
Correction of Articulatory Speech Defects, 11 Journal of 
Sneech ~Hearing Disorders, 14 (June, 19~9), PP • 171-174 . 
25 . ~~, P • 173 · 
26Rosemary Consavage Pfeifer,'~ ~xperimental Analysis 
of Individual and Group Speech Therapy •:ri th Educable 
Institutionalized Hentally Retarded Children 11 (unpublished 
Doctor of Education dissertation, Boston University, Boston, 
1958) . 
27F ·t arquhar, .Q.:Q. . £2-..• 
28 . Pfeifer, .Q.12• cit ., P• 27. 
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The Wood articulation index provided a method for 
determining a quantitative description of a uerson ' s 
ability to articulate consonant sounds correctly. -
Every consonant sound is assigned a numerical score , 
those consonants which occur more frequently in the 
language receive heavier 't•Jeighted scores than those 
that occur less frequently . 2~ 
Recently, Barker30 attempted to reassess the methods 
of assigning a quantitative score to children i·Jith mis-
articulations ~ She reconwended that any criteria should 
include a consideration of all speech sounds -- consonants , 
vowels and diphthongs; represent speech adequacy in a quanti-
tative manner; be numerically accurate and allow for 
statistical manipulation; be simple and convenient to use; 
and be easily interpreted . 31 In referring to her results, 
the author concluded that : 
The Articulation Score has many advantages over 
any other method of articulation measurement ·vrhich 
has been developed . It is related to social adequacy 
of speech and is much easier to use than a subjective 
method of evaluation. It is easy to interpret and 
can be computed in a fevl minutes . The Articulation 
Score is a numerically accurate method of measurement 
i•rhich can be statistically manipulated . This means 
that measures of central tendency and tests for 
significant differences can be made from the Articu-
lation Score . 32 
29Farquhar, QQ• cit ., P • 31 . 
30Janet 0 1Heill Barker, nA Numerical Heasure of 
Articulation, 11 -Journal of Sneech and Hearing Disorders, 25 
(February , 1960) , PP • 79=E8 . 
31Ibid., p . 79 . 
32Ibid . , p . 87 . 
19 
Research on articulation testing has been concerned 
\lith the feasibility of various procedures for obtaining t he 
most accurate estimates of children's speech status . 
Investigators have sho-vm that similar results are obtained 
\'lhen pictures are named spontaneously as when objects are 
repeated, and that there is little difference which 1.-JOrd is 
used to test a specific sound . Other investigators have 
established the value of an articulation index as an 
objective nethod of quantifying articulation ability. 
AUDITORY AND VISUAL DISCRiliTNATION IN LANGUAGE LEAID~ING 
In thinking of language learning in its broadest 
connotations , rtley33 interpreted speaking and reading as 
tvlO sides of a square uhicn represents language . The other 
t'\vo sides he designated as '\·lri ting and listening , thus 
considering the four sides closely interrelated . From a 
revieu of the literature, he postulated that there is a 
relationship betv1een speech difficulties and deficiencies 
in reading . There is, however , no agreement as to the 
extent of correlation. 
Betts3~ proposed a theory of the orderly sequential 
33 
Artley , Qll • cit . , P• 15~ . 
34 Betts, Qll• cit . , P• 6. 
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development which paralleled the hypothesis offered -by 
Hildreth35 earlier, namely, "Normally, a child's first 
reading experiences are oral, and even in silent reading the 
persistence of inner speech suggests the close connection 
between reading and oral language. 11 In search of this 
. 36 37 38 
common 1actor, Hall, Henry, and Honroe, have ~nvesti-
gated intell~gence, auditory acuity, auditory memory span, 
and speech sound discrimination. In general, the results 
are inconclusive . Except for gross inadequacies in these 
areas, none seems to have any important relationships to 
misarticulations . 
A revietv of the research has shown that one of the 
skills necessary for success in learn~ng to read is auditory 
39 discrimination. As early as 1932, Honroe investigated the 
significance of poor auditory discrimination of children 
35 
Gertrude 
Language Arts,u 
PP • 538-5'+9 . 
Hildreth, "Interrelationships Among the 
~lementary . School lournal, 48 (1948) 
. 6 
j Margaret E. Hall, 11Auditory Factors in Functional 
Articulatory Speech Defects," Journal of .t!ixpermental 
Education, 7 (September, 1938), PP • 110-132. 
37 Sibyl Henry, uChildren 's Audiograms in Helation to 
Reading Attainments: Discussion, Summary, and Conclusions,u 
Journal of Uenetic Psycholog~, 71 (September, 1947) 
PP • 4-9-60. 
38 l'4arion Nonroe , '1Children \vho Cannot Read n (Chicago: 
University of Chicago Press, 1932;;-PP• 93-9~ 
39Ibid ., P• 92 . 
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with reading problems . She found that the inabi~ity to 
discrim~nate hindered the ~earning. Further, a corre-
lation of . 66 plus or minus . Olt- bet'\·reen the scores on 
auditory tests for reading readiness and reading achieve-
ment was found to be higher than any of the other scores 
on a battery, including tests in language, motor, visual, 
40 
and articulation skills . Relative to the articulation 
skills, the author found that 27 per cent of 415 children 
'\vhose reading was defective also had speech defects, while 
41 
only 8 per cent of the control group had speech defects . 
T\·Jo other authors reported speech problems among 
children who also displayed poor reading ability. In one 
4-2 instance , Jackson found that 23 per cent of his 300 poor 
readers had defective speech as compared with only 10 per 
cent of his 300 good readers . In the other study, lfuss43 
matched 36 pairs of children, one child in each pair having 
40Ibid ., PP • 93-95. 
~-libid ., P• 92 . 
42Joseph Jackson, "A Survey of Psychological , Social 
and Environmental Differences Between Advanced and Retarded 
Readers, 11 Journal of Genetic Psychology, 65 (September , 
1944), PP • 113-131. 
43Ma.rgery A. Noss, "The Effects of Speech Defects on 
Second Grade Reading Achievement," Quarter.l.:Y: Journal of 
Speech, 24 (December, 1938), PP • 642- 6?4 . 
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normal speech and one -vlith defective speech . Then she 
administered the Gray Standarized Oral Reading Test and 
found significant differences in the rate of oral reading 
and the number of errors . 
In the light of these investigations, Artley explained 
that speech defects may be either the cause or result of 
reading defects , or they may exist side by side as a result 
of some common factor . There is, hovTever, some concomitant 
41+ 
relations hip . 
In attempting to investigate factors responsible for 
success in learning to read , Betts said, "Auditory discrimi-
nation is a crucial aspect of oral language development. 1145 
'+6 
Like-vrise , Allen and associates concluded that "Auditory 
factors appear to be important in teaching beginning reading . " 
Further, Acomb47 pointed out tbe importance of both auditory 
discrimination and visual perception in relation to reading 
ability . Horeover, he found that visual and auditory 
44Artley, QQ• cit . , PP • 351-360. 
'+5Betts, QQ• cit . , P• 351 . 
46Ruth J . Allen et . al . , nThe Relationship of 
Readiness .1.''actors to January First Grade Reading Achievement" 
(unpublished Master of Education thesis, Boston University, 
Boston , 1959), P• 15 . 
47Allen Acomb, nstudy of the Psychological Factors in 
Reading and Spellingtt (unpublished J.!aster of Education thesis, 
Boston Univers1ty, Boston, 1936) . 
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discrimination v1ere closely interrelated. 
lt.8 
In 1940 Murphy' devised a series of specific exercises 
to improve auditory discrimination. A control group and an 
experimental group 11/ere made up of first and second graders . 
Scores of individual auditory tests given after the experi-
ment revealed that all children in the experimental group 
surpassed the mean for the control group , 1vhile no child in 
the control group equaled the mean of the experimental group . 
The increase in learning rate was statistically significant, 
shm·ling that ability in auditory perception improves by 
specific training., A subsequent investigation by HurphyLJ-9 
studied 54-0 first graders divided into four groups . The 
_ first received concentrated auditory and visual training for 
ten minutes a day for thirty days . The second vas given 
visual discrimination for the same amount of time, Hhile the 
third group vJas given only auditory training. The last , the 
control group, vias given no extra training. The results 
shovTed that: 
All experimental groups 1·rere superior to the 
control group in Heading achievement in November , 
February, and June . At every measuring period 
48Helen A. Hurphy, 11An Evaluation of Exercises for 
Developing Auditory Discrimination in Beginning rleadingtt 
(unpublished Naster of Education thesis, Boston University, 
Boston, 1<;34-o). 
L:-9Helen A. Murphy, 11An Evaluation of the Effect of 
Snecific Training in Auditory and Visual Discri.~ination of 
Beginning Reading 11 (unpublished Doctor of Education 
dissertation, Boston UnJ.versity, Boston, 194-3). 
after the auditory and visual discrimlnation exercises 
had been given , the experimental groups showed 
statistically significant superiority in reading 
achievement to the control group . 50 
Thus , the author concluded that the laclc or auditory discrimi-
nation , that is, the abillty to distinguish similarities and 
differences in sou..n.ds in .:ords, appeared to be one cause of 
nf . . b i . d. 51 co uslon ln eg nnlng rea lng . 
In 19lt9 Hurphy and Junkins52 investigated the effective-
ness of a formalized program of ear training in beginning 
reading . The program consisted of thirty-ten-minute lessons . 
The children \Tho ·1:1ere making less progress in the first grade 
at the end of the first semester were divided into experi-
mental and control groups . Tt·:o groups received training in 
auditory discrimination, while the others received no special 
training. After a period of six ueeks, the groups Here re-
tested uith the follmring results: 
1 . In auditory discrimination , the group given special 
instruction shoued oarked progress while the other 
group made little or no gain. 
2 . The tvJo experimental groups 1 learning rate ·vias 
doubled while the control gFoup ~ade little 
improvement. 53 
50ibid., PP • 75-76 . 
51Ibid ., P• 76 . 
52Helen A. Hurphy and Kathryn H. Junkins, 11 Increasing 
the Rate of Learning in iirst Grade Reading," Education, 
LXII (September, 19lt9) . 
53 bid., P• 38 . 
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In another study , Junlcins54 evaluated the effect of 
visual discrimination exercises upon beginning reading as 
measured by the follmving factors: (1) effect on visual 
discrimination , (2) effect on learning rate, (3) effect on 
word recognition test scores, and (4) effect on auditory 
discrimination. She concluded that : 
1 . In the visual discrimination test which is a 
specific measure of the teaching, the experi-
mental group was super ior to the control group, 
despite the fact that the control group had the 
advantage of a better mean mental age . • • w It 
is evident that the ability to see likenesses 
and differences improves by specific training . 
2. The visual discrimination exercises improved 
the rate of learning nevr -vmrds . 
3· In the Detroit \·lord Recognition Test the 
experiwe5ntal group vras superior to the control group . , 
6 More recently , Goins5 studied the visual perceptual 
abilities of 120 first grade children. She found cor-
relations of total scores on a series of fourteen visual 
tests 1•Tith December and vlith Hay reading scores . It ivas 
concluded that a group of tests measuring the ability to 
54-Kathryn H. Junkins , 11The Constructj_on and Evaluation 
of Exercises for Developing Visual Discrimination in 
Beginning Reading," (unpublished Haster of Education thesis, 
Boston University, -Boston, 1940) 
55Ibid .• , P • 79 · 
56Jean T. Goins , fVisual Perceptual Abilities and Early 
Reading Progress," (Supplementary bducational Honographs, 
No . ~7 , Chicago : The University of Chicago Press, February , 
1958) . 
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keep in mind a figure against distraction and containing no 
v-erbal material 1-rhich "tvould distort correlations "~:lith 
reading skill shm..red a difference ui th reading achievement 
at the first grade leve1 . 57 
In 1959 Allen and associates58 did a study involving 
311 children in first grades in 16 classrooms in one 
community . They built a test battery concerned YJith the 
areas of auditory discrimination, language development, 
motor sl{ills , and visual discrimination. An attempt was 
made to have items similar in type to those found in \·lOrk-
books so that first grade children to be tested vJould be 
familar vrith the types of items . Further, it was thought 
feasible to devise items easy enough for all 1-rith a ceiling 
one step above the place included ln the reading readiness 
·workbooks . The reliability coefficients for each test vJere 
reported as follm·ls: Auditory Discrimination Test • 899 , 
Language Development Test . 930 , Motor Skills Test •. 719, and 
Visual Discrimination Test . tn479 A summary of the test 
data is reported as follm<Ts : 
1 . The auditory scores ( sounds in \vords) ranged 
from 16 to 60 \vith a mean of 49 . 48 and a 
standard deviation of 8 . ~6 . 
57 Ibid., PP • 57- 99 · 
58 Allen , ~· sl· ' .Qll• cit . 
5
'1Ibid ., PP • 73-. 
2 . The visual discrimination scores ranged from 
7 to 45 with a mean of 35.41 and a standard 
dev2ation of 5.4o .60 
The authors concluded that : 
27 
1 . Reading achievement in January in grade one appears 
to be more closely related to l';:novTledge of letters, 
names, and sounds than to abilities taught in the 
read~ness l·mrkbooks of basal series . 
2. The different types of auditory tests shovJed 
different relationships lvith reading achievement. 
3. Chronological age does not seem to be an important 
factor in first grade reading success . 
4. Intel..Ligence6js one factor in first grade reading achievement • .l 
From the research in the area of auditory discrimi-
62 
nation in reading, Nicholson maintains that there are many 
problems to be solved . One of these, she }:>oints out, is the 
construction of an instrument which uill measure the early 
63 
stages or the abi..lity to discriminate. Durrell further 
emphasizes the impor tance of a lm01.·1ledge of letters is 
essential to success ~n first grade . Since children enter 
the first grade with vary~ng degrees of experience Hith 
letters, tests of visual discrimination \oJill help the 
60Ibid., PP • 80-~. 
61Ibid., PP • 108. 
62Alice Nicholson, ''Background Abilities Related to 
Reading Success in Firs·t Grade 11 (unpublished Doctor of 
Education dissertation, Boston University, Boston, 1957) . 
63n 1 - ·t urre_..l , .9J2• £1.....• 
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teacher to discover the level at which to begin reading 
readiness w~ th pupils and vTUl also indicate Hhich letters 
64 
need to be taught . 
The revie'\>T of literature concerned 'ltTith auditory and 
visual discrimination in language learning supports the 
fact that children ~~th articulatory problems are defective 
in reading. Horeover, the evidence is conclusive in demon-
strating the significance of auditory discrimination and 
visual perception in relation to gro th in reading . 
ETIOLOGICAL FACTORS RELA.TED TO ISARTICULATION 
Hisarticulation in Relation to Auditory Discrimination 
Auditory discrimination has· received considerable 
attention not only in theoretical discussions of etiology 
but also as the subject of a number of research investi-
gations . Van Riper65 affirms that formal training in 
auditory discrimination is essential in a therapeutic 
program for so-called functional disorders of articulation. 
In defense of his vie'IIJ, he says : 
The skill to synthesize a series of sounds in 
words is vitally important for the correction of 
articulation errors. I f a case is to correct him-
self , he must analyze the word he has just spoken, 
recognize the def ective sound , and replace it '\vith 
64 ' 
Ibid., PP • 53-54 . 
65charles V~~ Riper, Speech Correction: Principles 
and Methods , Third Edition (Ne'\>r Jersey: Prentice-Hall, 
Inc. , 1958). 
the correct one . i:le have clinically found that 
systematic training in both the analytic and 
synthesizing forms of vocal phonics speeds the 
therapy greatly with most of our cases.66 
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"In dealing with disorders of articulation, n Travis 
- 67 -
and Rasmus postUlated, 11it is important to knmv whether 
the individual is unable to form a sound correctly because 
of some motor or some sensory disabiJ.ity . " In the light of 
this premise , they stated: 
If auditory acuity is so essential for proper 
speech development vle may rightly expect more complex 
organization in the auditory field to be an important 
factor as well . One such complex organization may be 
termed 11speech sound discriminationtt vJhich involves a 
judgmen~8calling ror dist~nction among meaningful sounds. 
With these generalizations as a basis , the authors developed 
a test for speech-sound discrimination. They compared 
runctional articulatory defectives vlith good speakers at the 
university freshmen level and at the elementary school level . 
They found at every age level individuals with mild func -
tional articuJ.ation problems made significantly more errors 
than did normal speakers . They pointed out that inferior 
speech-sound discrimination ability vras an important eti-
66Ibid ., PP• ~23-22~ . 
67Lee Travis and Bessie Rasmus , "The Speech Sound 
Discrimination AbiJ.ity of Cases 'l.vith ll'unctiona1 Disorders 
of Articulation, 11 Quarter.l...x, Journal of Speech, 17 
~Apr~l, 1931), P• 217 . 
68Ib · 217 ~., P• • 
ological factor in these cases . 69 
Later Templin? investigated t he possibility of 
effectively using a shorter test of speech-sound discrimi-
nation than the Travis- Rasmus Test . The author also 
explored the relation between discriminative errors and 
the position of the discriminative element in syllables . 
She found the short test of discrimination successful and 
that children in all grades made more errors when the 
element to be discriminated v:as· in the medial or final 
positions . 71 Further use vras made of the Templin Speech 
72 Sound Discrimination Test by Kronvall and Diehl. They 
compared 30 children vlith functional articulatory problems 
and their matched controls . They found that elementary 
grade children vrith severe articulatory problems shmv:ed 
significantly more errors in speech sound discrimination 
than a matched group of normal speaking children . 73 In 
referring to the results of their study, they postulated 
69roid ., PP • 225- 226 . 
70rviildred c. Templin, uA Study of Sound Discrimi-
nation Ability of Elen1entary School Pupils, n Journal of 
Speech Disorders , 8, (June, 1943), P• 128. 
71 Ibid . , p • 131 • 
72Ernest L. Kronvall and Charles F. Diehl, "The 
Relationship of Auditory Discrimination to Articulatory 
Defects of Children with No Known Organic Impairment," 
Journal of Sneech and Hearing Disorders , 19 (September, 
1954), pp: 333-337:--
73 
~· , P• 337· 
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that the findings would add some ·support to the hypothesis 
that auditory discrimination techniques should be an inte-
grated part of the therapy for functional articulatory 
problems. They recommended: 
More controlled research in \•Thich these techniques 
are actually studied in therapeutic situations is 
needed, bmvever, before additional conclusions can be 
dravrn regarding this hypothesis . 7Lr 
Hore recently, Schiefelbusch and Lindsey75 expressed 
the need for a test to determine children's discrimination 
abilities for functional speech units as they hear them 
from others, as they produce them themselves, and as they 
evaluate them silently . In the light of these aims, the 
authors constructed a test of sound discrimination and found 
that: 
1 . Significant differences \<Jere found between the 
speech defective and the normal speaking groups 
in relation to sound discrimination abilities. 
2. The differences 'vere also significant in relation 
to each form of discrimination: rhyming, initial, 
and final sounds . 
3· The method of presentation did not show any 
conclusive results vThich vrould indicate that 
sneech defective children have greater difficulty 
in discerning self-monitored sound patterns. 
74Ibid., P• 337· 
75Richard L. Schiefelbusch; Nary J. Lindsey, "A Ne11T 
Test of Sound Discrimination," Journal of S5eech and 
Hearing Disorders, 23 \l~y, 1958), PP • 153-1 9. 
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4- . The second grade normal speaking group vlas found 
to have significantly better sound discrimination 
than the first grade normals . A similar gain was 
not found for the second grade speech defective 
group in comparison uith the first grade speech 
defectives . Thus, the normal speaking children 
seemed to have made significantly more matura- 6 tional gain than their speech defective peers . 7 
In 1953 , Pronovost and Dumbleton77 revised the :t.Ia.nsur 
Picture Test of Speech Sound Discrimination and administered 
it to Ll-34- first grade children. They found that approxi-
mately 10 per cent of the subjects were deficient in speech 
sound discrimination. In a similar investigation concerned 
with the articulation and auditory discrimination of 200 
kindergarten children, Averell and associates78 found that: 
The results of this study and the Dumbleton 
study indicate that, vThen reading and speech tests 
are administered at a specific period in the child's 
development, no relationship between articulation 
of words and auditory discrimination of speech 
sounds exists . This lack of re~ationship is 
interesting in the light of the fact that both the 
speech and reading fields place heavy emphasis on 
auditory training in their methods of teaching . • • • 
The results of this study suggest that much more 
research must be done on the role of auditory 
training in speech development. 79 
76Ibid . , P• 158 . 
77\iilbert Pronov<ost and Charles Dumbleton, uA Picture-
Type Speech Sound Discrimination Test," Journal of Speech 
and Hearing Disorders, 18 (September, 1953), PP• 25'8-266 . 
78Averell, et . al . , QQ.• cit . 
79Ibid . , PP • 28-29 . 
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Recently , Farquhar investigated the prognostic 
value of a battery of both imitative articulation and 
audito-ry discrimination tests . She utilized a sample of 
subjects with "mild " and "severe" misarticulations. She 
concluded that , "Children ,.,ith ' severe ' speech problems 
have significantly inferior ability in imitative articu-
lation and in some areas of auditory discrimination than 
81 
children 'ltlith 'mild ' speech problems . n 
33 
I n summary, present research on misarticulation in 
relation to auditory discrimination is both inconsistent and 
confl icting . Furthermore , studies are inconsistent in 
confirming relationships bet\veen specific difficulties in 
speech sound discrimination and in the accuracy of subjects 
to discriminate sound elements . 
}isarticulation in Relation to Age and Sex 
. 82 
I n 1943 , Poole studied the articulatory growth of 
girls and boys and established the fact that girls approached 
efficiency in articulation by the age of six and a half, 
while boys required another year before reaching the same 
degree of proficiency. 
8
°Farauhar , ~· cit . 81 -
Ibid • , p • 84. 
82 
Poole , .Qll• cit . , PP • 159- -161. 
Further studies by Roe and Hilisen , 0 3 and an extension 
84 by Sayler, reported on misarticulations in relation to age . 
Unsel ected school populations \vere tested for speech errors 
by trained speech therapists . In the first investigation , 
a significant difference was found in the number of errors 
made in grades one through three . The authors interpreted 
this decrease in misarticulations in each successive grade as 
an indication of the fact that grm·Tth and maturation eliminate 
many sound errors . Sayler, ~n contrast, found only a very 
small and inconsistent decreMent in the mean ntmber of mis-
articulations per child in grades seven through twelve . This 
·Has interpreted to mean that there is mar:ked improve :Jent in 
articulation up to and through the fourth grade, at \·lhich 
time the average child has achieved much of his adult articu-
latory ability . 
These findings 1:1ere substantiated by Templin85 in a 
s t udy of tl5 children betueen the ages of tvro and six uho uere 
tested at six- month intervals over a period of tv1o and a half 
years . A considerable amount of development of articulatory 
83Roe and lilisen, ~· £ii. , PP • 37- 56 . 
84Helen K. Sayler , "The effect of :l:Iaturation Upon 
Defective Articulation in Grades Seven Throuch ~velve," 
Journal of Sueech and Hearing Disorders , 14 (September, 
1949) , PP • 202- 207:--
85Templin, ~·cit ., pp . 280- 285 . 
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sou..n.ds in ·words had occurred by tv10 and a half or three 
years of age.. After this time, hm·Jever, growth in articu-
lation vias quite rapid betv;een ti,;o and a half and four and 
a half years of age . Then development continued more slmvly 
until at least eight years of age . :ioreover, Templin found 
that in many aspects of speech proficiency, girls proceeded 
through the developmental sequence at a more rapid rate than 
86 boys . In partial agreement 'I.Jith Poole, the author found 
little difference in the mean articulatory scores of boys 
and girls up to about four and a half years of age. After 
this age, a sex difference was apparent . The girls reached 
about 95 per cent correct articulation at about seven years 
of age, \vhile boys took another year in \·Jhich to attain the 
'd7 
same degree of abj.lity . 
In their reviev.r of studies relating to consistency in 
B8 
misarticulation, Spriesterbach and Curtis reasoned that 
older children had become so strongly conditioned to the 
faulty sound production that the normal maturational 
processes were no longer in force to increase the frequency 
86Poole, QQ• ~t~., PP• 1~9-161 . 
87 8' Templin, .Q.Jl •· cit ., P• 2 '+ • 
88 J r~ c t· Duane C. Spriesterbach and ames ' . nr J.s, 
11Nisarticulation and Discrimination of Speech Sc;mnds," 
~uarterlv Journal of Sueech, 37 (December, 1951J, 
pp . 4-83- lt-91. 
of correct production of the sounds . Furthermore, the 
children ·uere no longer in a perio~ of transition. 89 
1'lilson90 attempted to determine the effects of 
36 
maturation upon functional articulatory disorders . Subjects 
,,rho had been rated defective during a speech survey of the 
school divisions ·were used . Since no speech correction 1..ras 
available during the interim, the author found upon retesting 
that a high percentage of the children still retained at 
least a degree of the same defect . ~vo significant features 
of this study ·uere that it traced the speech development of 
individual cases , and that conclusions vJere dravm from the 
actual retesting of children who had been evaluated three 
or four years previously instead of relying merely upon 
statistical variations of the incidencP o~ speech disorders 
from one grade to the next . 
The findings of most investigations concerned vJith 
articulatory problems in relation to sex differences 
indicate the same predominance of boys over girls . Studies 
-o of early genetic development of sex differences relative to 
89Ibid.' P• L!-90 . 
90Elizabeth K. \vilson , 11The Effect of E.aturation on 
Functional Articulation Defects in the Elementary School" 
(unpublished Haster of Science thesis, University of 
Virginia , 1950) . 
37 
91 92 
articulation have been consistent . Poole, lri.·Tin, and 
Templin93 all reported sex differences in favor of gj.rls in 
the development of articulatory ability. Hm·rever, for 
school-age children, fe't-! satisfactory sex comparisons are 
available . Although numerous authors reported on sex 
differences for speech defects in general, fet·l explored sex 
differences for misarticulation separately . 
ol;. 
From the data of Hills and Streit,/ it can be seen 
that among dyslalia subjects in the first through the fourth 
grades , 62 :per cent were boys and 38 per cent uere girls . 
After third grade, the percentages 'I:Tere 70 and 30 respective-
ly. From these findings, the authors concluded that boys 
exceeded girls in all categories of articulatory defects, 
but that there i'J'as least difference in sigmatism . In contra-
95 distinction, Roe and Hilisen discovered no significant 
difference bet·1:1een the wean nui:Jber of articulatory errors 
-·- for boys and girls in their tests in grades one through six. 
91Poole, Q2• cit ., P • 160 . 
92 Orvis C. Irvrin, 11Speech Development in the Young 
Child: Some ~actors Related to the Speech Developnent of 
the Ln.fant and Young Child," JournqJ of Speech and Hearing 
Disorders, 17 (September, 1952), ,p . 269-279· 
93Templin, Q2• £11., PP • 2d0-285. 
941~ills and Streit, .Qll• cit ., PP • 164- 166. 
95Roe and :Ulisen, .QQ• cit . , PP • 37- 50. 
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The reason for this is that their study I'IaS concerned vrith 
unselected children , \vhile mo st investigations 1.·1ere on 
children diagnosed as speech defectives . LikevJise , Sayler , 96 
in an extension of their investigation into grades seven 
through ti-relve, reported similar results . 
In summary , research establishes maturation as an 
explanation 1'or improvement in articulation during the early 
grade levels . After this time , the maturational processes 
are no longer operating and speech patterns become habitual . 
This accounts for the fact that from grades four through 
six, articulation is not affected appreciably . In the area 
of speech development and sex, studies on speech defectives 
shovr that girls are accelerated in articulatory ability and 
have a smaller percentage of misarticulations throughout 
the entire educational range as compared \fith boys . 
Hisarticulation in Relation to Intelligence " 
As a variable, intelligence has been felt by many 
investigators to have such a significant bearing on speech 
that they have attempted to control it in exploring other 
factors . One study \fhich compared intelligence quotients 
of articulatory defectives 1.1ith normal speal,mrs vias that 
96sayler , gn. cit., pp . 20~-2u7 . 
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f B ' 97 o ecxey. Eer results shmc1ed that retarded speech cases 
usually made inferior intelligence quotients as conpared 
\lith children uho had normal speech. Another investigation, 
98 
uith similar results, \·laS that of Everhart . A significant 
difference in intelligence existed in favor of children ·1:1ith 
normal articulation as compared '\·Jith children uith defective 
articulation in grades one through six. Ee concluded that: 
"· •• real differences in intelligence appear to exist in 
favor of children 11ith nornal articulation, rThen compared 
99 
VIith pupils having articulatory defects . u 
M "• 100 • t • h • b J.'J.Ore recently, !·lessner de s1gned a s udy 1n \·1 1c 
he compared the language and non-language abilities of 
speech defectives \Jith nort1al speakers. The California 
Hental Haturity Test and the Im1a Basic Skills test 11ere 
used . Sixty-eight children \lith functional articulatory 
defects '! .. Jere Datched uith sixty- eight normal speaking 
children . The groups 1.1ere conpared on the language and 
~ non-language scores of the b1o tests . l''rom his results , 
97Becl:ey, Q:Q.• cit ., PP • 223- 2Lr9 · 
98 ~ Everhart , QQ• cit ., PP • 532-336 . 
99Ibid ., P • 336 . 
100Andreu c. llessner, "A Comparison of Certain 
Language and Non-Language .Abilities Among Speech Defective 
and YortJal Speaking Children11 (unpublishe( Naster of 
Education thesis, Boston University, Boston, 1959) . 
the author concluded that: 
The variations betHeen language and non-language 
scores of the individual groups are not enough to be 
significant . The results indicate that children 
vrith functional speech defects score as ':Tell on the 
language section of the California Eental i:aturity 
Intelligence Test or the Imra Basic Skills Language 
Test as normal speaking children. This tends to 
indicate that children in the fourth and fifth grade 
levels Hith functional speech defects are not handi-
capped in other areas of comnunication.lUl 
Regarding the speaking ability of children v1ho are 
102 
mentally retarded, Sirkin and Lyons found in their investi-
gation of 2, 500 mentally retarded children that only 33 per 
cent had normal speech and the.t the lm1er the intelligence, 
the lmJer "i.'las the incidence of normal speech. In another 
103 
study, Bangs made a careful evaluation of the speech 
problems of mentally defective children. It \Tas revealed 
that mental age 11as 4- . 9 times as significant as chrono-
logical age in influencing speech proficiency. Further, the 
speech of these children did not differ very much from that 
of children vrith normal intelligence. Hm,Jever, omissions of 
101 
Ibid.' p . 15. 
102 J. Sirkin and U. Lyons, 11A Study of Speech Defects 
in Hental Deficiency," American Journal ot Hental Deficiency, 
47 (194-6), PP • 74--80. 
103 Jacl~: L. Bangs, "A Clinical Analysis of the Articu-
latory Defects of the Feebleminded, 11 Jour,nal of Sneech 
Disorgers, 7 (December, 194-2), PP • 3Lr3- 356 . 
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sounds,. vhich constituted 35 per cent of all cases in the 
feebleminded, seemed to be one of the most obvious charac-
terists of their speech. They more frequently omitted 
final sounds. Othervrise, nisarticulations follovJecl essen-
tially the same pattern as they did in articulatory cases 
of the same mental age vrith normal intelligence. 
- s 104 l~rlin and trazzulla, found in a study of 50 
children vTith intelligence quotients belou 70, that 
language defects uere even more striking than speech defects , 
and in some cases resemblec aphasia . In a similar manner , 
105 
Iri-rin tested children ·with intelligence q_uotients from 
7 to 48 at age three and again at four . There "~:las almost 
complete identity of vovTel and consonant curves for the 
tvro tests , shmring little grm:1th. Vouel profiles \Jere 
also comparable to those of normal one-year- old infants . 
106 
The findings of Schlanger, lvho studied 74 mentally 
defective children bet1veen the ages of eight and sixteen, 
are consistent 1.1i th the results concerned i'li th younger 
l04-Isaac .. . Karl in and Eillicent Strazzulla, 11 S:r~eech 
and Language Problems of l1ent<3.lly Deficient Children, 11 
Journal of SBeech and Hearing Disorders, 17 (September , 
1952), PP • 2 6-294. 
l05Irwin , .QQ • cit ., pp . 269- 279 • 
l06 B S "S h ""' . t . "' Bernard • chlanger, peec ~xamlna lOn 01 a 
Groun of Institutionalized Lentally r.tBndicapped Children, 11 
Jour~al of Sneech and Hearing Disorders , 18 (December, 
1953), pp: 339-349:--
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children. He round that 56 . 7 per cent of the cases had 
articulatory problems as \<Tell as a marked deficiency 1n 
auditory memory span for vowels and sound discrimination. 
The defective consonant sounds recorded most frequently in 
these children Here the same as, and in approximately the 
same order as , those reported ln an earlier study by 
for younger children . 
107 
oole . 
From the research , the relationship of intelligence 
to misarticulation has certainly not been sbm!.fn to be so 
close that it has much predictive value . Nevertheless, the 
results are consistent in demonstrating a gross affinity , -
particularly for the low end of the intelligence scale . 
Except for the greater incidence of articulatory problems 
among mentally retarded children, intelligence appears to 
be relatively unli1portant as a determining factor in articu-
latory disorders , especially above the age range I·Jhen most 
speech learning takes place . 
Hisarticulation in Relation to Socioeconomic Status 
A number of studies have conpared the speech develop-
ment or incidence of speech defects with children of 
different socioeconomic groups . Occupational status of 
107p 1 •t 159 161 oo e, QQ• ~. , PP • - • 
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parents has been used as an index of parental education and 
108 cu~ture . In one such investigation , Beckey found that 
significantly more children i.·7ith retarded speech belonged 
to faoilies of lovter socioeconomic backgrounds . Parents of 
children 1.'li th normal speech represented most frequently the 
professional and managerial occupations . On the other hand , 
parents of children \vith delayed speech also had inferior 
educational backgrounds as compared \-lith those of children 
"l.vith normal speec h. 
109 
Another investigation by Young compared the 
ttregular 11 and "relief 11 cases attending the same school in 
different years . The regular group surpassed the relief 
group in all aspects of language . Relief boys, on the 
other hand , i·Jere by far the poorest in language development 
and regular gj~ls , the most advanced . 
Further confirmation of the relationship of higher 
socioeconomic status and speech development \·Tas established 
110 by Irvrin. Differences in both frequency and types of 
108 Beckey , .QJ2.• cit., pp .. 223- 2lt9 . 
l09F . H. Young , 11An Analysis of Certain Variables in 
a Develor:>.mental Study of Language , 11 Genetic Psychology 
Lonogra·.Jh , 23 (19Lr-l) , pp . 3- lltl . 
110
orvis C. Irtvin, 11 Infant Speec h : The Effect of 
Family Occupational Status and of Age on the Use of Sound 
Types , 11 J our.J.l.al .Q£ Speech illJ& 1iear1ng Disorders , 18 
(December , 1953J, PP • 269- 279 · 
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.speech sounds 't'lere found negligible for the first year and 
a half but became highly significant as the child gre\'l 
older . The author interpreted this to mean that parental 
stimulation , .. ras an important factor in speech development., 
The results of Te.mplin111 supported a significant 
difference between children of upper and lmrer socioeconomic 
groups in articulatory ability . The results favored the 
upper group. Iv;:oreover, chj.ldren of the lm:1er socioeconomic 
group took about a year more to reach essentially mature 
articulation. 
C nf . t . th th . . d . E ha t 112 f o lJ.c ing i·JJ. · ese 1 J.n J.ngs, ver .r · ound no 
correlation bet-v,reen articulatory problems and parental 
occupational classification. Hm·rever, in a later investi-
gation113 he reconsidered his earlier results and felt that 
the lack of success in shovling a relationship vlas due to 
both the small size of his population and the relatively 
.._homogeneous character of the single school from vlhich he had 
lllHildred C. Templin, nNorms on a Screening 'lest of 
Articulation for Ages Three Through Eight, 11 Journal of 
Sneech and Hearing Disorders, 18 (December, 1953), 
PP • 323 - 331. 
112 Everhart, QQ• cit . , PP • 328- 333 · 
ll3 - C th · '[,  b d C 1 H Rodeny \h Everhart, a erJ.ne J_·ur ee, an ar • 
-~·Jeaver, 11Parental Occupational Class and Arti~mla~ory 
Defects :in Children, 11 Journal of Speech and .tlearJ.ng 
Disorders, 25 tHay , 11)60), PP • 171- 175· 
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drm·m the sample . Thus , Everhart and associates11lt- re-
examined the relationship '\•rith a large and representative 
group of 591.., children 1-vith at least one misarticulation. 
On the basis of their results , the authors concluded : 
1 . 1-'arental occupational status is s::.gnificantly 
related to early speech maturation . Hore 
children 1-·Iithout dyslalia co:oe from homes in 
the upper occupational groups , and more 
children with dyslalia come from homes in the 
levier occupational groups . 
2 . Only the l oHest occupational classes effect 
significantly the nu:u1ber of articulatory 
defects exhibited by children '\·lith dyslalia . 
~his conflic ts 1:;i.th the reports of Bec:;:ey , 
Ir1:rin , et . al . ll? 
T\·10 other studies by Fi tzSir1ons116 e...nd v a~;;:stein and 
~.akstein117 revealed a lack of relationship betv1een the 
c hildren uitb art i culatory problems and parental socio-
econor'lic status . \·.ibile using a relatively small sample , 
the latter authors concluded that: 
114Ibid . 
ll5Ibid ., P• 175 
116 
Ruth FitzSimons , 11Some Develop:oental , Psycho-
Social , and Educational Var i ables Among Children ivith 
r:ormal Speech and Children l.Jith Functior-.al .flrticulation 
Problems'h Ctmpublished Doctor of Education dissertation, 
Boston University , :3oston, 1955), P • 54. 
117 
Dorothy J . \lal:stein and ·:ason P ,. i;iakstein, 
11Psychological Factors in Functional Articulation _Disorders 
Revealed Through Parent Intervj_ei'lS 11 (unpublished lv.:aster of 
Education thesis , Boston University , ~oston, 1960) . 
'l'he incidence of funct~onal articu.lation dis-
orders vias found to be proportional to social 
class , economic status and religious groups . The 
repeated occurrence throughout this study of 
parallel distributions for a variety of factors 
demonstrated that the thirty nothers comprising 
this sar:Jple Hel"'e fairly re~)resentative of the 
total population. This Hould negate the theory 
that functional articulation disorders are nre -
doTilinant in any narticular social , religious, or 
economic strata . 118 
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In sunmary , the research on the relationship of articu-
latory proficiency and socioeconomic status remains incon-
sistent . Nevertheless , a larger proportion of the investi-
gations have demonstrated a positive correlation, 11hile a 
very fe\·T studies have shmm no relationship . 
Hisarticulation in Relation to Race 
'rhere are to elate no researcb studies concerned uith 
the relationship of racial differences and degree of speech 
maturation. The study by lrl:rin119 is only remotely allied . 
The author , upon investigating the speech endmnnent of 50 
Hhite and 30 Negro infants ' profiles , found that: 
Racial differences at birth are hardly present . 
The vmrel Drofiles for -.. bite -Pnd Negroes shaH almost 
conplete identity. In the case of both 11hite and 
Negro ne~·rborns , moreover , the:"'e is a defic:Lt of back 
11 8Ibid., p . 84. 
119 Iruin , QQ.• cit ., PP • ~69-279 · 
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vowels and an absence of consonants !"ormed by the 
foruard. mouth parts . This result holds under the 
conditions of both crying and non- crying vocalizing . 120 
In commenting upon the lac ... : of research in exploring 
racial differences in relation to maturation or· articu-
lation, Everhart121 opined: 
Unfortunately, past research has been concerned 
almost exclusively viith only comparing the racial 
groups on the basis of intelligence . The relation-
ship of race to other grm·Tth and developmental 
factors has been markedly neglected . Possibly this 
can be attributed to the lacl: of scientific measuring 
devices . l22 
SUHlrARY 
Research has consistently demonstrated the high 
incidence of misarticulations in both nursery school and 
primary grade children. Nevertheless , the evidence indicates 
that there is marked improvement in articulatory skill up to 
and through the th~rd grade , after vlhich there is little 
change . These facts have induced other investigators to 
study factors uhich :oay shed light on prognosis . The initial 
articulatory evaluation and the imitative nonsense- syllable 
120 Ibid . , p . 273 . 
121Rodney ·.! . Everhart, "Literature Survey of Grouth 
and Developmental 1~'actors in Articulatory Haturation, rr 
Journal of SDeech and Hearinp; Disorders, 25 (February, 1960), 
PP• 59-69 . 
122Ibid ., P• 66 . 
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test have been found effective . Tests in auditory discrimi-
nation have shoHn that subjects uith misarticulations made 
more errors than normal speakers, and that the sounds i·Jere 
those ui th vThich the children uere hav:"Lng difficulty. 
Another area investigated 11as that of etiological 
factors as they relate to misarticulation. A sex difference 
in favor of girls vJas reported both in the normal develon-
ment of articulatory skill during the early years and in 
the smaller percentage of misarticulations throughout the 
entire educational range . The relationship of intelligence 
to misarticulation 11as not shown to be significant except 
in broad limits . Nevertheless , the results tend to support 
the vievr that children vlith bel011 average intelligence have 
more misarticulations than their normal peers . Still other 
studies revealed inconsistent findings regarding the 
relationship of socioeconomic status to misarticulation. 
nevertheless, a preponderance of the studies indicate that 
children of parents of louer socioeconomic status had nore 
speech errors than parents of children of higher social 
status . 
CHAPTER III 
RESEARCH PROCEDURES M~D TECHNIQUES 
I . Introduction 
The purpose of this study ·Has to determine the relation 
of certain auditory and visual discrimination factors to 
speech development of primary school children. Horeover, 
data 1:rere compiled on chronological age, sex, intelligence, 
socioeconomic status, and race to determine any sicnificant 
relationships to speech development . 
In carrying out the proposed investigation , the sample 
'I:Jas obtained by means of a picture articulation test . The 
kindergarten children fotmd to have misarticulations v1ere 
then studied upon the basis of various criteria . As a 
result , lLJ-9 children \·rere selected for the study. In Hay 
and June , Auditory Discrir.linatj_on Battery I l·.ras administered 
to a representative sample of 36 children uith a range from 
felr to oany misarticulations . The Boston University Speech 
Sound Discrimination Picture Test (Short Form) uas analyzed 
by analysis of variance , \·!hereas the Farquhar Speech- Sound 
Discrimination Test uas analyzed by tJeans of the chi square 
test . Dur~ng the next school year , the picture articulation 
test , together uith Auditory Discri1:1inat ion Battery II and 
the Visual Discrimination '.rest , \TaS administered to 14-9 
children then in first grade . In January, the picture 
49 
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articulation test uas administered for the third t:i..l:Je, giving 
each child three articulation indices . A frequency distri-
bution Has devised from vihich rJeans and standard deviations 
•.Jere computed . An intercorrelation natrix uas :_;lanned for 
the purpose of computing multiple and partial correlations 
for the three variables. The relationship of the control 
variables to speech development uas also c:malyzed . For this 
purpose, the Dean articulation indices 1·1ere computed for 
each of the aforementioned , and the results uere treated by 
analyses of variance . 
II . Design of the Study 
The study ·Has divided into the follouing phases: 
1 . In January and February the Spontaneous Picture 
Articulation Test1 uas administered by the author 
to a total of 286 kindergarten children in 
Hempstead, Ne-v.;r York. 
2 . Related data on chronological age, se:~, intelli-
gence , falJJily occupational status, ond race 1·Jere 
obtained from pupil records. 
3· In t~y and June the Auditory Discrimination Test 
1 
Hahon, QQ• cit . 
Battery I 2 was administered to a selected 
sample of 36 children. 
4-. The following September the Spontaneous Picture 
Articulation Test 'I:Ias individually administered 
to the selected sample population of 14-9 
children nmJ' in first grade . Like\vise, in 
October the Auditory Discrimination Test 
Battery rr3 ·vras administered and scored. 
5. In November the tests of Visual Discrirnination4 
1-.rere administered to the selected sample of ll..:-9 
children. 
6. In January the Spontaneous Picture Articulation 
Test was administered to the selected sample 
population of 14-9 children. 
7. The relationships of articulatory development 
to auditory and visual discrimination \·Jere 
examined by partial and multiple correlations . 
8. The relationship of chronological age, sex 
51 
differences, intelligence, socioeconomic status, 
and race to articulatory development ivere 
2 Farquhar, QQ • cit . 
3Education Clinic Test, Boston University, School of 
Education, Boston, 1959. 
4Ibid . 
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examined by means of analyses of variance. 
9. The relationships of articulation, auditory and 
visuaJ. discrimination, sex differences, intelli-
gence, and race to speech sound discrimination 
Here examined by means of analysis of variance 
and the chi square test. 
Descr~ption of the Sample 
ln six elementary schools in Hempstead, NeH York, a 
Suontaneous Picture Art~culation Test "\.vas administered to 
286 kindergarten children. The results o1· the initial 
evaluation shmved that of the total, 202 had misarticu-
lations, 1:hile 64- had correct articulation. The children 
found to bave rnisarticu.lations '\·Jere then studied upon the 
basis of the folloVTing criteria: (lJ an intelligence 
quotient of 90 or better on the Revised Stanford-Binet 
Intelligence Test \Yorm 1); (2) vision of 20130 or greater 
in both eyes or correct~b.le by glasses; (3) hearing acuity 
of 20 decibels or better in both ears in the speech 
frequencies: 2?0, 500, J.,ooo, 2,000, 4-,ooo, and ~,ooo; 
(4) no physical disability vrhich impaired speech. It vras 
found that 24 children had intelligence quotients belmv 
90, '\vhile 2 had hearing losses belm·r 2U dec~be.ls ~n the 
speech frequencies . Furthermore, 4-7 children \·Tho \-Jere 
tested transferred or noved from the Hempstead School 
District. Consequently, 149 children, 6~ Negro and 85 
white, comprised the selected sample. 
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Table I shows the composite d~str~bution of the popu-
lation of th~s study. 
TABLE I 
DISTRIBUTION OF THE ~OPULATION 
Sex 
Boys 
Girls 
Total 
Negro 
30 
34 
64 
Procurement of Related Data 
'bite 
'+8 
37 
85 
Total 
78 
71 
149 
Another aspect of this study \Jas concerned "~:rith the 
investigation of severa~ variables which were thought to 
have an effect on speech development . These variables were 
chronolog~cal age, sex, intelligence, family socioeconomic 
status, and race. '.l'herefore, ~t \·Jas necessary to rely upon 
several sources of information. The birthdates, sex, race, 
and parental occupational data were obta~ned from each 
child's cumulative record . HovJever, there were a number of 
_instances \•Then the descriptions or the occupations were 
either vague or had been omitted . In these cases, the 
\·.Jriter either telephoned or personally contacted the parent 
ln order to ascertain a more accurate description of the 
occupation. The intelligence quotients, the results of 
the administration of the Revised Stanford-Binet Intelli-
gence Test , were obtained from the records of the school 
psychologists . In like manner , the results of the vision 
and audiometric tests '\vere obtained from the health records . 
Table II shmvs the intelligence test scores , .. ;hich 
range from 90 to 137 with a mean of 109.2~, a median of 
1u9.,3, and a standard deviation of 12. Cllt . The first 
quartile is luo . uo and the third quartile, 120. 1 . 
Comp~lation of the Occupational Groups 
For the purposes of this study , four occupational 
5 groups 1-rere used. Table lii shows the distribution. 
III . DESCRIPTION OF TESTS 
Snontaneous ¥icture rticulation Test 
The Spontaneous Picture Articulation Test by }~hon6 
5Dictionary of Occupational Titles: Definitions of 
J:itles , Volume I, Second Edition (\ashington, l.J . C.: Un~ted 
Btates Government ¥rinting Of1ice, 1949) . 
6Ma.hon, QJ2.• cit. 
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TAB~ II 
INT.!:!;LLIGENCE 
Score Frequency 
135-137 4 
132- 134 3 
129-131 4 
126- 12B 8 
123-125 6 
12v-i2~ 15 
117- 119 6 
ll4-i16 7 
111-113 16 
108- 110 15 
105-107 6 
102- 104 13 
99-101 17 
96-~8 6 
93-95 7 
~0-92 16 
Total 149 
Mean 109. 24 Med~an 10~ . 3 Q 100. 00 Q 120. 1 S. D. 12 . 84 
1 3 
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TABLE III 
OCCUPATIONAL CLASSES 
Code Occupational Class Frequency 
1 Yrofessional and Managerial 36 
2 Skilled 25 
3 Semiskilled 64 
4 Unskilled 24 
Total 149 
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was used as the basic screening device for th~s study. The 
measure cons~sts of the follow~ng test-sounds in all three 
positions: (s), (1), ~k), (z), g), (f), ( S), (vJ, ), 
~~' and (d3 ); in the initial and medial positions: (rJ; in 
the final positions: (j); (~), and <?) in the medial 
positions . In addition to these test-sounds, the measure 
also provides for the evaluation of the following blends : 
(r in the initial and medial positions '\vith b), (ld, (f), 
(g), (p), (t); (d) and (~) in the initial; (sk and (st) in 
all positions; (skrJ, (sp), (spr), and (svi) in the initial; 
(l) blends ivith (s, b), (bJ, (g), and (k); (k) and (p) in 
the initial and medial; (ksJ in the medial and final 
positions . 
The reliability of the Spontaneous Picture Art~cu­
lation test was established by successively administering 
the test t'\'lice to a group of fifty subjects '\vithin one '\veek . 
The two sets of scores were correlated. A reliability co-
efficient of . 99 was found for the retesting, rhich is 
11evidence of unusually high reliability; scores may be 
treated \vith confidence. ,,7 A reliability check vTas also 
computed to determine the '\'ll'iter 's judgment as to '\·Jhat 
7 Harry A. Greene, Albert N. Jorgenson, and J. Raymond 
Gerberich , Heasurement in the Secondar:y School (New York: 
Green and Company, 1946), P• 564. 
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constituted defective articulation. The services of a 
speech therapist in the ~ystem were obtained for the purpose 
of administering the test to a randomly selected group of 
tvrenty- five lrindergarten children. The t-vm sets of scores 
were then correlated by the f'earson Product - Moment Method . 
The obtained coefficient of correlation was . 98 . 
The li.st of pictures used on the Spontaneous Picture 
Articulation Test, together vrith directions for admini-
stration, may be found in the Appendix. 
Computation of the Articulation Index. The articu-
lation index devised by 1ood8 is a quantitative measure 
representing the degree of articulatory proficiency . The 
procedure involves the assignment of a relative weight to 
each sound and prorating that weight equally to the position 
in -vrhich the sounds occur. Then the total '\veight of all 
the misarticulated sounds is subtracted from 100 'tvhich 
gives the articulation index. The scores obtained permit a 
numerical description of the articulatory ability, from 
which statistical comparisons can be made. 
~- Auditory Discrimination Test Battery I 
The sample of 14-9 children Here ranked in descending 
8 Wood, .Qll• cit. 
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numerical order from 100. From this, a selected group of 
36, representative of the fewest to the most misarticulations, 
'\<Tas given two specific kinds of speech sound discrimination 
tests. The Short Form of the Boston University Speech 
Sound Discrimination ~icture Test9 contains three of the 
possible combinations of each pair of words represented on a 
picture sheet. The sound pairs, presented in phonetically 
balanced words, test vowels and consonants in paired 
pictures, numbered from left to right. Each child, tested 
individually, ,.,as directed to point to the illustration on 
the picture sheet which represents the two v10rds spoken by 
the examiner. The short form of the test contains the sound 
pairs which have been most difficult for kindergarten and 
first grade children. Tbatcher,10 who administered the 
test to 276 kindergarten children, reported a mean score of 
20.5 and a standard deviation of 3.0. 
The second measure, the Farquhar Speech-Sound Discrimi-
11 
nation Test, evaluates the child's ability to recognize 
speech sounds which he misarticulates. The s~quence includes 
9carol H. Thatcher, ''Validation of' the Boston 
University Short Form Speech Sound Discrimination Test" (unpublished Master of Education thesis, Boston University, 
Boston, 1955). 
lU 
1l211l· 
11 
Farquhar, ~· cit. 
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... sounds among vov-1els, acoustically dissimilar consonants and 
acoustically similar consonants. Each subject is directed 
to clap his hands v-rhenever he hears the correct form of the 
misarticulated sound spoken by the examiner. In this study, 
the number of sounds examined varied from child to child 
depending upon hovJ many misarticulated consonants had been 
recorded from the results of the Spontaneous Picture Articu-
lation Test. The percentage of correct responses was 
recorded for each child . 
The results of the two tests were then statistically 
analyzed to determine if tber~ Here a relationship bet\-veen 
speech sound discrimination and speech development for the 
periods: January to the following September, September to 
the following January, and January to January. 
The short form of the Boston University Speech Sound 
Discrimination Picture Test and the Farquhar Speech-Sound 
Discrimination Test, together with directions for admini-
stration, may be found in the Appendix. 
Auditory Discrimination Test Battery II 
12 
The Auditory Discrimination Test Battery II was 
administered to 149 children. The neasure is made up of 
12 Allen, et. al. , .Qll• JU.:t. 
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-~ three parts, the last, in the form of a phonograph record, 
vias not used because of its questionable validity. The 
sections utilized consist of the following: 
Part 1. The Ability to Identify '11ords ·~ihich Sound 
Alike at the Beginning . It includes itei!1S 
for both initial consonants and consonant 
blends . 
Part 2 . The Ability to Identify \~ords Vihich Sound 
Alike at the End . It includes rhyming 
-vwrds and final consonants . 
The test pictures are arranged in rovJs of four each to 
evaluate the child's ability to discriminate bet·Heen initial 
consonants and consonant blends . The children are directed 
to place an X on those which sound alike at the beginning . 
The examiner nrunes the nictures . Page 1 tests the ability 
to hear initial consonants . Rm·r 1 has a picture of' a tent, 
a ball, a pot, and a turtle . The examiner says, "tent, ball, 
pot, turtle . " 
the beginning . 
The children mar~~ those ·vJhich sound alike at 
Part 2 tests the ability to hear initial 
consonant blends . Rmv 1 has pictures of a flag, a frog, a 
flo·Her , and a flashlight . The examiner says , "F'lag, frog, 
flo'l.-rer , flashlight . 11 The children mark those 1·1hich sound 
alike at the beginning . 
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The same procedure is follmved in evaluating the 
ability to discriminate betueen final sounds. Page 3 tests 
the ability to hear rhyming uords 1·Tith three pictures in 
each rou. Rm-1 l has pictures of a bat, a bat, and a ball . 
~the examiner says, "Hat, bat , ball." '.rhe children mark 
those 1·Jhich sound alike at the end. Page t:- tests the 
ability to hear similar final sounds when non-rhyming \JOrds 
are used. Each ro1:1 has four pictures. Rou 1 has pictures 
of a bed, a leaf, a bird, and a pig. The examiner says, 
11Bed, leal', bird, p~g . 11 The children mark those 1·1hich 
sound alike at the end. 
~or the purposes of this study, the total scores 
rather than the sub- scores on Parts 1 and 2 t.·rere used . 
This is obtained by subtracting the number of incorrect 
items from the total possible scores, Hhich are 32 and 31 
respectively. 13 Incorrect items are either those '\vhich 
are marked that should not be or those which should have 
been marked and are not . 
The test, orig~nally administered by Allen and 
associates14 to 311 first grade children, reported scores 
vrhich ranged from 16 to 60 vrith a mean of 49 . LJ-8 and a 
13Ib. 7.:$- . 
--1£1•' P• 
ll.ribid., P • 80 . 
--~ standard deviation of c; .46. The reliabillty coefficient 
for the test vias • 899 . 
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The test 'tvith directions f or administration and scoring 
may be found in the Appendix. 
Visual Discrimination Test Battery 
In like manner , the Visual Discrimination Test Battery15 
was administered to 14~ children. The test is made up of 
the i"ollowing parts : 
Part 1 Selec ting That Object Hhich is Different in 
Each Line 
Part 2. Selecting That Object \'Jhich is Alike in Each 
Line 
Part 1 consists or 20 rov1s of 4- pictures each . The 
child selects and marks with an .~. the one 'l.•Thich is different 
from the other three . These lllcrease in difficu~ty • 
.l'!;xample : Rovl 1, page 1 . Picture of three circles and one 
square . Row 1 , page 2 . Picture of similar fish with one 
going the opposite \·Jay . Rovl 1 , page 3. Picture of 4-
similarly shaped tops with one having a different type of 
line as the oruy difference. Rm·l 1 , page 4 . Pictures of 
4 stamped envelopes, the only difference bet-v1een them being 
that on one stamp no figure is drawn. 
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Part 2 is made up of selecting like items . The child 
mar ks 'l:rith an X that picture vJhich is the same as the 1 irst 
one in the rmv . ln each case, the child has four from 
vJhich to choose . Page 5 consists of objects and geometric 
designs; page 6 consists o1' groups of geometric designs and 
3- place numbers; page 7 cons1.sts o1' 4-- and 5-place numbers 
plus ,,mrds . 
For the purposes of this study, the tota~ scores 
r ather than the subscores on Parts 1 and 2 ·were used . The 
total score for the Visual Discrimination ~est Battery is 
lo ~6 
-r) . 
The test , originally administered by Allen and 
· t 17 t 311 f. t d h. d t ct assocJ..a es o J..rs gra e c 1.~ ren , repor e scores 
'\IThich ranged from 7 to 45 \vith a mean of 35 . 41 and a 
standard deviation of 5. 4-o . '..l.he re~iability coefficient 
18 
for the test was . 814. 
The test with directions for administration and 
scoring may be found 1.n the Appendix. 
IV . TREATl:ENT OJ.i' DATA 
'.t'o facilitate statistical ana.Lysis , the frequency 
16Ibid., P• 74. 
l7Ibid . , P• ~4 . 
18 73 · Ibid . , P• 
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distr~bution of the articulation indices were converted into 
decades. The means and standard deviat~ons, hoHever, v1ere 
computed from tbe actual values. An intercorrelation matrix 
vtas dev~sed for the three variables from ·which multiple and 
partial correlations ~>Tere calculated. In like manner, speech 
sound discrim~nation scores, obtained from the Boston 
University Speech Sound Discrimination Picture Test (Short 
J:i'ormJ, 1·:ere analyzed. In all tests of significance, the 5 
per cent level 1:1as chosen as the region of rejection of the 
null hypothesis. 
In order to facilitate a description of the results, 
the follm·Jing symbols -vrere used to denote the criterion 
variables and the different combinations used in the inter-
correlation matrix: the three adm~nistrations of the 
Spontaneous Picture Articulation Test results in January, 
September, and the 1'ollow~ng January are represented by X: , 
1 
x2, and x3 respectively. 
Further , 
= 
= 
-
-
= 
xl - x2 
xl - x3 
x4 1 x1 
x5 1 x1 
Ho~r1ever , the primary interest 1:1as in auditory and visual 
discrim~nation tests and the various combinations of results 
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_ obtained from the three administrations of the Spontaneous 
Picture .rticulation Test . 
s~nce the movement represented by x4- and x5 does not 
take into consideration the child ' s initial score, an 
articu~ation test ratio was devised as follows: 
x6 = xl - x2 
xl 
Using this ratio, it was possible to equate movement on the 
continuum in terms of initial degree of misarticu~ation. 
A child vrho begins ·with a ~O\'l score would more likely shot-r 
greater improvenent in comparison 1.vith a child vTi th a high 
score on the first articu~ation test . By means of this 
ratio , it is possible to compute a child 1 s improvement 
independent or his initial position on the art1culatory 
continuum for a more meaningful analysis of speech develop-
ment . For the saKe of comparison , however, correlation 
coefficients were obtained using x~ , x5, x6, and x7. 
HA?'flii IV 
ANALYS .:> OJ:i' D TA 
:Che data were analyzed tv a ~erta1.n ~,he na·vul't o . .~.: ·l,l.1e 
relationship between The predictor variables -- auditory 
anu visual discrimination respectively and speech develop-
ment. The Spontaneous Picture r-ciculation ~est , admini:-
stered on three separate occasions in January, September, 
and the follo-vring January, yielded the articulation indices 
\'lhich served as the criterion variables. A second aspect 
of the analysis concerned the relationship of the control 
variables, namely, age, sex, intelligence, family occu-
patj_onal status, and race to speech development. 
I. ARTICULATION TEST I AS A PREDICTOR 011' SPEECH 
DEVELOPJ:.fENT 
It "~:las speculated that initial articulatory rank 
might serve as a predictor of speech improvement. A 
correlation of articulation test I and III might, therefore, 
yield one of three possibilities in this respect: (1) a 
child's score on the initial articulation test might be 
highly similar in ran."k to his score on the third articu-
lation test. In this case, a high positive correlation 
vrould result. (2) A child's score on the first ·articulation 
test might have no relationship to the score on the second 
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articulation test, in 'l'Thich case the result \-.rould be a zero 
correlation. (3) Finally, a child's score on the first 
articulation test might be inversely related to the score on 
the third articulation test, in vThich case a negative cor-· 
relation would result. The actual results indicate that 
rank order on articulation test I did not serve as a pre-
dictor o~ speech improvement, since the r of .14, while 
positive, is non-significant. 
The rate of improvement between the first administration 
of the Spontaneous Picture Articulation Test in January and 
the second in September (X1 - X2) '\'Tas substantially the same 
as the ra:te of improvement bet\veen the first administration 
in January and the third the follo'\'Ting January (Xl - x
3
) • 
This is indicated by the r of •. 78 between ~ (X1 - X2) and 
x
5 
(X
1 
- x
3
) as shmm in Table TV. This is significant 
beyond the .01 per cent level. 
TABLE TV 
CORRELATIONS AMONG CRITERION MEASURES 
-x 
5 
.78** 
-x 
6 
-55 
.41 
• *Significant beyond the 1% level for N= 149. 
X 
7 
-37 
.51 
·37 
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Distributions of the articulation indices of the 
Spontaneous Picture Articulation Tests I, II, and III are 
shown in Table V. The distribution:; indicate the manner in 
which articulation ability improved with each subsequent test. 
From the results of the Spontaneous Picture Articulation 
Tests I, II, and III, an analysis i.V'as made to determine the 
improvement in individual sounds . Table VI shows the compi-
lation of misarticulations in the initial, medial, and final 
positions of the 16 sounds tested. It can be seen that 
children improved in their ability to articulate on the second 
testing . Despite this, there i.·Tas an increase in the number 
who misarticulated the phonemes (t), (k), (sh), and (3 ) on 
the third administration. The (t) and (k) vrere recorded as 
omissions in the final position, i.'lhile (sh) ·vras omitted, and 
(J ) was distorted in the medial position. Further, although 
more children misarticulated the (BJ-sound, there was improve-
ment from the first to the second and third administrations. 
There 'Has considerable improvement from the first testing of 
the sound <t5 ) in both the initial and medial positions to 
the second administration. Hoi.'rever , no improvement v1as 
indicated in the final position. The same general trend 
seemed to be present for the phoneme (~ ). In the case of 
the other sounds evaluated, considerable improvement i.·Tas 
seen, especially in the (tJ in the initial and (t; ) in the 
medial positions. In the latter instance, the phoneme i.vas 
completely mastered. 
70 
TABLE V 
ARTICULATION INDICES OF THE S ONTANEOUS PICTURE ARTICULATION 
TESTS I , II , A~D III 
Score 1\rtic . Indices ~ rtic. Indices Artie. Indices 
Test I Test II Test III 
98 - 100 36 36 43 
95 - 97 36 24 25 
92 - 94 13 18 23 
89 - 91 13 19 22 
86 - 88 15 27 15 
83 - 85 6 9 7 
80 
- 82 10 5 6 
77 - 79 5 6 2 
74 - 76 3 2 2 
71 
- 73 3 0 4 
68 - 70 2 2 
65 - 67 1 0 
62 - 64 0 1 
59 - 61 3 
56 - 58 0 
53 - 55 1 
50 - 52 1 
47 - 49 0 
44 - 46 0 
41 
- 43 1 
N "' 149 l'-1ean 89 . 7 91.2 92 .1 
He dian 93 . 6 92 .1 93 . 6 
Q 85 . 7 86 . 7 91.0 
1 
Q 97 . 2 97 . 2 97 . 8 
3 
s . D. 10 . 8 7. 2 6. 9 
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TA.i..J E VI 
Ul-1BER OF M SA_ TICULATI l; ... TH~ SI TEE., .3CUN.JS ~ \... 1 ED 
IN ':'HE S PICT~RE ARTICCLA~LLN 
~ST I , ~I , AID II 
ounds TePt I Test I T +- III 
I •1 F I ll F ~ L F ~ 
t 17 16 33 6 10 20 6 58** 
r 49 33 * 28 18 * 12 3 * 
5 74 65 64 59 46 61 37 34 34 
l 35 35 14 15 ll 8 9 ll 6 
k 32 35 46 7 l l 34 3 5 62** 
z :52 58 45 34 38 35 26 "Z2 28 
~ * 53 * * 31 * * 9 * 
ng * 4 * * 2 * * * 
y 10 9 3 3 3 2 3 3 3 u 
f 5 5 5 4 6 5 l 3 3 
v 85 61 64 47 35 42 40 31 40 
sh 17 51 24 9 43 12 3 8'7 37* * 
A 109 86 10? 75 70 68 47 68 59 
-tS ?O l? 8 8 6 9 5 6 9 
d3 14 12 19 4 5 5 2 5 
3 * 37 * * 4 * * 7.., ;. * _, .... 
* "" " u.J. was n t tested in t~is osition . 
** lncr a"'e in n:isarti culations due to om.im ion of sound 
;. lncre se in misartic'Jlations due to distortion o~ sounJ 
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II. RELATION OF AUDITORY DISCRIMINATION TO SPEECH 
DEVELOP~ lENT 
The relationship between the predictor variable, 
auditory discrimination (as measured by Auditory Discrimi-
nation Battery II) and the criterion variable, speech 
development, Has determined by means of multiple and partial 
correlations . The Pears on- Product Homent Hethod ,,,as used. 
An inspection of Table VII shm1s that in the partial cor-
relation, x4 (X1 - X2) and auditory discrimination , the r of 
. 13 is non--significant . Similarly, the correlation between 
x5 (X1 - x3) and auditory discrimination of .11 is non-
significant as are the correlat ions of . 00 and .01 for 
auditory discrimination and x6 and x7 . 
TABLE VII 
CORRELATlON OF AUDITORY DISCRIHINATlON AND CRITERIA VARIABLES 
Auditory Discrim~nation . 13 .11 .oo 
X 
7 
.01 
The frequency distribution of auditory discrimination 
scores (.Table VIII) shous that the range vras from 30 to 60 
vrith a mean of 4-9 . 06, a standard deviat~on of 6 . 65·, and a 
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TABLE VIII 
AUDITORY DISCRIMINATION SCORES (SOUNDS IN WOlDS) 
Score Frequency 
60 - 62 4 
57-59 14 
54-56 17 
51-53 26 
48- 50 33 
45 - 47 23 
42-44 19 
39-41 8 
36-38 2 
33-35 2 
30-32 1 
Total 149 
Iviean 49 . 06 'le dian 49 . 3 Q 46 . 9 Q 53 . 2 S. D. 6. 65 
1 3 
median of 49. 3. The apparent attenuation of scores may 
have served to reduce the correlations beb:reen auditory 
discrimination and the articulation indices. 
III. RELATION OF VISUAL DISCRIJ:.' .. Il\!ATION TO SPEECh 
DEVELOP::EITT 
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The relationship between the predictor variable, 
visual discrimination, and the criterion variable, speech 
development, uas also determined by means of r:mltiple and 
partial correlations . An inspection of Table IX shows that 
in the nartial correlations, X, (X - X ) and visual discrimi-
• Lt 1 2 
nation, the r of . 18 is non-significant . Similarly, the 
correlation bet\·Teen x5 (X1 - x3
) and visual discrimination 
of . 12 is non-significant as are the correlations of .06 and 
. 05 for the Visual discriL1ination and X6 and X7
• 
T I.E IX 
CORRELATION OF VISUAL DISCRI ,IINATION AND CRrrERIA VARI LES 
Visual Discrimination . 18 . 12 
X 
7 
. 06 .05 
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The frequency distribution of visual ct~scrimination 
scores (Table X) shm:s that the range ·v1as fro:n 20 to +5 ·uith 
a mean of 35. 20 , a standard deviation of 6. +7, and a nedian 
of 35· 3· The range of scores in this case also indicates 
that the presence of attenuation might have served to reduce 
the correlation beb·Teen visua.L discrwination and the articu-
lat ion indices . 
Scatter diagrams were devised for both auditory and 
visual discrimination test scores for x4 and x5 in order to 
examine the curves for the degree of relation betv1een the 
t\vo variables. In each instance, there 1ms no suggestion 
that the relationships were curvilinear . 
IV. RELATIOI; OF AUDIO-VISUAL D SCRI11INATIOL TO SPEECH 
DEVELOPllEET 
The partial correlation of . 47 between auditory and 
visual discrimination is significant beyond the . 01 per cent 
level . This vJould indicate that both tests apparently have 
a common element , that i~ discrimination. 
An inspection of Table XI shous that the multiple 
correlation for auditory and visual discrimination and ~!- of 
. 22 is significant at the . 05 per cent level . The other 
correlations for the combined auditory and visual discrimi-
nation scores and x5, ~6 , and x7 are .15, . 08, and .oo , 
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T BLJ..J A 
VISUAL DISCRI ·.INATION 
Score Frer1uency 
43-45 10 
40-42 22 
37-39 32 
34-36 33 
31-33 26 
25-30 13 
25 - 27 10 
22 - 24 l 
19-21 2 
Total 149 
He an 35 . 20 Nedian 35 . 3 Q 31.7 Q 38 . 6 S. D. 6.47 
l 3 
- respectively. They are non-significant. 
TABLE XI 
J.viULTIPLE CORRELA'l'IO:r1S 
AUDIO-VISUAL DISCRIHINATION 
Auditory and Visual 
Discrimination .22* .u8 
*Significant at or beyond the 55o level for N= 149. 
V. FAHILY OCCUPATlONAL STATUS AND SPEECH 
DEVELOPlvlEN'i' 
77 
X 
7 
.oo 
In order to increase group size for purposes of 
analysis, the occupational groups v1ere combined as follmvs: 
(1) professional and managerial; l2J skilled; \3) semiskilled; 
(4) and unskilled. Table XII shm1s the relationship betvmen 
articulation indices and occupational status. Changes 
represented graphically by Figure 1 indicate that all child-
ren rrom the aforementioned occupational groups appear to 
L~prove at the same rate. It also appears that chi~dren in 
the unskilled family occupational group shmv a decrement from 
the second administration of the Spontaneous Picture Articu-
78 
lation Test 1n September to the third administration in 
January, but this is not reliable since the interaction F of 
. 4-5 vias not significant ~Table XIII) . The fact that the 
occupational groups as a vlhole improve from the t"irst 
testing to the second testing is further confirmed by the 
analysis of variance tTable III) . The obtained F of ~.29 
for 2, 290 d1" is sign1ficant beyond the . 01 per cent level. 
TABLE XII 
IvlEAN ARTICULATION INDICES OF OCCtiPATIONAL G_ OUPS 
Occupational Group X X X 
1 2 3 
Professional and 
Hanagerial 92.)8 ';;13 . U5 94.38 
Skilled 91. 43 92 .14 93 . <51 
Semiskilled b9 .6~ 91 .12 92.44-
Unskilled 86 . 79 b9 . 90 b9 . 3l 
VI. SE~ AND Si"EbCH DEV!!:LOPivlENT 
The findings in the present study, with respect to sex 
and speech development, are in substant1al agreement with 
earlier investigations1 relative to the ear~ier maturation 
1 Roe and }!ilisen, QQ.• ill•, PP • 37-50; Say~er, Q£.• cit ., 
PP • 202-207; Poole , QQ.• ~., P• 160; Irwin, QQ. • cit., 
PP • 269-279; ~remp.Lin , QQ.• cit., PP • 2b0- 285 • 
.....,. 
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FIGURE 1 
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TABLZ XIII 
SU}~.RY OF ANALYSIS OF VARIANCE 
B.GT~J.GEN 
ARTICULATION INDICE-S .A.>D vCCUPATION.AL GROUPS 
Source df ss ms F 
Total 446 32328984 . 35 
Occup . Groups 3 1043543 . 74 347847 . 91 2.17 
Artie . Indices 2 432923 . 53 216461 . 76 8 . 29** 
Interacb on 6 71114 . 66 11852.44 . 45 
Error 290 26100 . 90 90.00 
** Significant beyond 1% level . 
" 
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of girls in acquiring proficient articulation. Table XIV 
shm1s the girls superior to boys on all the articulation 
indices . This is further substantiated by an F of 4 . 7~ for 
1, ~~4 df significant beyond the .u, per cent level lTable 
XV) • 
Sex 
Females 
Males 
TABLE A v 
HbAN ARTICULA'1lUl lNDICES OF THJ:!j SEXES 
X 
1 
X 
2 
92. 27 
90. 91 
X 
3 
'73 . 97 
91 . '+3 
Despite the earlier maturation of girls ~n speech 
development , hm·Tever, the analysis of variance (Table XV) 
indicates that girls do not improve any more rapidly than 
boys . 'l'h~s is shmm by an F of 2 . 42 for the interaction 
\Jhich ~s not significant . The difference in overall ..Level, 
hov1ever, ~ndicates that the females have fewer misart~cu­
lations in general . Nevertheless, both groups demonstrate 
significant improvement since an !i' of 8. 4-7 for 2, 294 df is 
-- significant beyond the . 01 per cent level ~Table XV) . 
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TABLE XV 
SU:tv'.JilARY OF ANALYSIS OF VARIANCE 
BET;~:SN 
ARTICULATION INDICES A~D SEX 
Source df ss ms F 
Total 446 32328984 . 35 
Sex 1 764072 .06 764072 . 06 4 . 78* 
Artie . Indices 2 432932.53 216461 . 76 8 . 47** 
Interaction 2 123852.67 61926 . 13 2. 42 
Error 294 25566 . 40 86 . 89 
* 3ignific:~.nt beyond 5ib level. 
** Significant beyond 1"/ ;o level . 
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VII . RACE AND Sf'EECH DEVELOPHENT 
An inspection of Table XVl shmvs that the white 
subjects , though lower on their initial mean articulation 
~ndex (~~ · 77), improve at a significantly faster rate from 
the second to the third test~ng as compared with the Negroes . 
This finding ~s conl' irmed by the analysis of variance lTable 
XVII) . HOivever , this result is partly explained by the 
decrement in mean articu~ation indices of the Negroes from 
92 . 07 in September to 91 . 28 in January as shm11n on Table XVI . 
TABlli XVI 
NEAN AR:L'ICULATION INDICES OF RACIAL GROUfS 
Racial Group 
\' hite 
Negro 
X 
1 
89 . 77 
90 . 83 
X 
2 
91 . 18 
92 . 07 
X 
3 
93 . 66 
91 . 28 
Despite this , it is seen upon inspecting Table XVII that both 
racial groups improve in their art~culation . This is 
confirmed by an F of 8. 64 for ~ , 294 df which is significant 
beyond the . 01 per cent level . 
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TABLE XVII 
SUM:Ivu\RY OF Al'L LY.SIS OF VARIAIJCE 
BZT.JEE~ 
ARTICULATION INDICES A:r:) ... A..CIAL GROUPS 
Source df ss IDS F 
Total 446 32328984 . 35 
Racial Groups 1 2263 . 72 2263 . 72 . 01 
Artic . Indices 2 432923 . 53 216461 . 75 8 . 64** 
Interaction 2 273958 . 13 136979 . 06 5 . 47** 
Error 294 25055 . 84 85 . 22 
** Significant beyond llb level . 
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VIII . CHRONOLOGICAL AG.~;. A ~D S.t-'El!..C.t1 Dl!. uLvd·L.!Il~i 
.i. ... n examinc:rcion of Table XVIII , t e mean articulation 
indices of the age grou~ s , inaicates tha~ tnose subj~cts of 
72 months or more have fev1er misarticulations as compared 
with the younger group of 71 months of less . However, this 
appears only as a trend since the difference between the t'l.vo 
groups yields an F of 3. 22 which is significant be~veen the 
. 05 and .10 per cent level for 2, 294 df (Table XlX) . 
TABLE XVIII 
MEAN ARTICULATION INDICES OF AGE GROUPS 
Age Group 
71 months or less 
72 months or more 
X 
1 
88. 92 
91 . 83 
X 
2 
90. 85 
92.43 
X 
3 
91 . 73 
93 . 711-
Horeover, the analysis of variance of the articulation 
indices and the age groups ind~cates an F less than 1, 
which shows that both groups of subjects improve at the same 
rate . 
Source 
Total 
Age Groups 
Artie . Indices 
Interaction 
Error 
* SignifiC"ll. t 
** bignificant 
TABL.t. XIX 
SUHMARY OF .t ... NALYSIS OF VARIANCE 
3ETvlEE!'~ 
ARTICuLATION IN:JIC S .l~~:J AG.w GROUr.:> 
df ss ms 
446 32328984 . 35 
1 5197G4 . 54 519764 . 54 
2 432923 . 53 216461 . 76 
2 33975 -50 16987 . 75 
294 25872 .11 88 .00 
between 5% and 10% level . 
beyond 1% level . 
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F 
3 . 22* 
8 . 37** 
. 66 
89 
FIGURE lt t 
ARTICULATION INDICES OF AGE GROU S 
.:·=r~Ll 
1 3 4 7 8 9 10 ::.1 1:.? n 14 
J the Ccntin1cH•r 
90 
IX. INTELLIGENCE AND SPEECH DEVELOPl-1ENT 
From Table XX, the mean articulation indices of the 
intelligence groups, it can be seen that children with intelli-
gence quotients ranging from 110 to 137 appear to have a higher 
mean articulation index (91 . 01) than those with intelligence 
quotients ranging from 90 to 109 (89 . 50) . Despite the fact 
that these differences are not significant (Table XXI), the 
trend appears to be in the predictive direction. Further , 
TABLE XX 
NEAN ARTICULATION INDICES OF INTELLIGENCE GROUPS 
I ntelligence Group 
110 - 137 
90 - 109 
91 . 01 
89 . 50 
91 . 70 93 . 98 
91 . 45 91 . 51 
examination of Table XXI shows that the F of 8. 43 for 2, 
294 df is significant beyond the . 01 per cent level . This 
indicates that both groups improved in articulation ability . 
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TABLS YXI 
Sutil'iARY OF ANALYdiS OF VARIANCE 
BETI·:EEN 
ARTICULATION HDIC.uS A:r-, IJTELLIGEIYC:E GBOUl-'S 
Source df ss ms F 
Total 446 32328984 . _35 
Intel:igence 
Groups l 228701.18 228701 .18 1.40 
Artie . Indices 2 432923 -53 216461 . 76 8 . 43** 
Interaction 2 92191.07 46095 . 53 1.80 
Error 294 25674 .10 87 . 33 
** Signific ant beyond l% level . 
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X. AUDITORY DISCRil{INATION (BATTERY I) AND SPEECH 
DEVELOPl1ENT 
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Speech sound discrimination was studied to determine 
its predictive value for speech development. For the 
purpose, the Short Form of the Boston University Speech 
Sound Discrimination Test, together with the Farquhar 
Speech-Sound Discrimination Test, '"as administered to a 
sample of 36 children. The group '\<Tas made up of children 
with varying amounts of misarticulations. From the results 
of the latter test, an intercorrelation matrix (Table XXII) 
was devised for the predictor variable, auditory discrimi-
nation (Battery I). From this, multiple and partial 
correlations were calculated for the criterion variable, 
namely, the three articulation indices and auditory and 
visual discrimination. 
None of the correlations for speech development 
with auditory discrimination i-Tere found significant. 
However, the r of .32 between the Visual Discrimination 
Test scores and the Short Form of the Boston University 
Speech Sound Discrimination Test vras significant bet\reen 
the .05 and .u25 level. vJhile this correlation is not 
high, it still reveals that both measures have a common 
factor, that is visual discrimination. Moreover, an 
examination of Table XXIII, the frequency distribution of 
the scores on the Speech Sound Discrimination Picture Test, 
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TABLD XXII 
INTERCORRELATION hATRIX 
FOR SPEECH SOuND DiuCRI .INATiuiJ (PICTUR:S) 
Aud . Disc. Vis . Disc . X X X X 
(3att . II) 4 5 6 7 
Aud . Disc . . 23 . 32* . 21 . 13 . 07 . 16 
(Batt . I) 
Aud . Disc . . 29 . 01 . 02 . 20 . 09 
(Batt II) 
Vis Disc . . 19 . 08 . 02 . 07 
X . 83 . 59 . 40 
4 
X . 37 . 49 
5 
X . 48 
6 
* Denotes significance at or beyond the 5% level for N = 36. 
Score 
23 - 24 
21 - 22 
19 - 20 
17 - 18 
15 - 16 
13 - 14 
Total 
Mean 18 . 6 
TABLE XXIII 
SPEECH SOUND DISCRIMINATION (PICTURE) 
Median 18 . 5 
1 
Frequency 
3 
8 
7 
10 
5 
3 
Q 21 . 0 S . D. 3 . 14 
3 
9) 
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indicates that the scores ranged from 1~ to 23 with a mean 
of 18.6, a median of 18.5, and a standard deviation of 3-14. 
This data can be interpreted to mean that the measure is 
ineffective as a predictor of grmvth in speech development 
since the test afforded no variation in scores from one 
child to another. The mean score iilas H~ .6 out of a possible 
26, indicating that the measure had little discriminative 
2 
ability. Thatcher, who administered the test to 276 
kindergarten children, reported a mean of 20.5 and a standard 
deviation of 3.0. 
The second aspect vras concerned with the Farquhar 
Speech-Sound Discrimination Test as a possible index of 
speech development. The number of phomenes examined varied 
from one to three for each child, depending upon the number 
of recorded misarticulations on the first administration of 
the Spontaneous Picture Articulation Test. ln like manner, 
the results on the Farquhar Test Here analyzed in relation to 
intelligence, auditory and visual discrimination, sex, and 
racial differences. Hedians ,.,ere computed to serve as cut 
off points for comparing the groups as to the relationship 
of the aforementioned variables with the Farquhar measure . 
ln all the comparisons betHeen the Farquhar Speech-
Sound Discrimination Test and the other variables, two chi 
2 Thatcher, ~· £11• 
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squares were constructed . T~e rirst chi square dichotomized 
the l•'arquhar test so that values of 50 per cent and greater 
constituted one half of the dichotomy , vlhi.Le values of 49 
per cent and less constituted the other half . The second 
chi square rearranged the dichotomy so that 51 per cent and 
above uere included in half of the dichotomy and 50 per cent 
and less in the other half . 
Both chi square tables vTere constructed in order to 
note the effect of changes in the distribution of the 
observed frequencies and the subsequent effect on the magni-
tude of chi square . In all of the compar1sons, the s1mple 
criterion was adopted for evaluating the s1gnificance of the 
comparisons . If' the chi square value exceeded the stated 
. 05 per cent level, despite the change in dichotomy, the 
3 
relationship was regarded as strengthened . 
XI. SPEECH- SOUND DISCRIHINATION AND ARTICULATION 
T.he chi squares (Table XXIV), 'Hhich are significant 
beyond the .05 per cent level , suggest t hat a child's 
articulation index may be used, in a very gross fashion, 
as an indication of his speech- sound discriminat1on ability. 
3In all cases, the null hypothesis \•Jas rejected if the 
value of chi square was equal to or excee~ed th: value of 
X2 equivalent to the . u5 per cent .Level or conf1dence . 
TABLE XXIV 
CHI SQUARE TABLE* - ARTICULATION INDEX (RAW SCORE) AND FARQUHAR SPEECH-SOUND 
DISCRIMINATION TEST 
Artie. Index 50%/- 4o//o- Total 51% f 50% - Total 
90.24 f 12 6 18 7 11 18 
(7. 51) (10.5) (10.50) (7.51) 
90 .00 9 9 18 8 10 18 
(7.51) (10. 5) (10.50) (7.51) 
Total 21 15 36 15 21 36 
x2 The X2 value of 4 . 87 for 1 df is signi- The x2 value of 3.98 for 1 df is s i gni-
ficant at the .05 per cent level. ** ficant at the .05 per cent level . 
* The values in parentheses in this and the succeeding tables are expected while those outside 
of the parentheses are observed frequencies . 
** In all succeeding chi square tables, all values exceeding 3 .84, 'mich is the . 05 per cent 
level for 1 df, will be regarded as significant . 
\0 
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y. 
This finding apparently substantiates Farquhar's results 
that children with severe misarticulations have poorer 
speech-sound discrimination ability as compared \vith those 
with mild misarticulations . 
XII. SPbECH-SODND DISCRD1INATION AND AUDITORY 
DISCRIMINATI N BATTErlY II 
The first value of ch1. square betvreen auditory 
discrimination ~Battery II) and the Farauhar measure 
able -. V) \ las not significant . The second value , ing 
)l pe r c~:::nt d.llCl greater and 50 per cent and less dichotomy, 
redistributed the observed frequencies 1.n such a manner 
that chi square was significant beyond the . 05 per cent 
level. This would seem to indicate that a reconsidexation 
of the Farquhar Speech-Sound D1.scrimination Test as a 
criterion may be meaningful , depending upon the percentage 
of speech-sound discri.Inination Hhl.ch is regarded as effective. 
XIII. SPEECH-SOUND DISCRIMINATION Al'IJD VISUAL 
DISCRD·1INATI ON 
Neither chi square (Table XXVI) was significant for 
.~· the Farquhar Speech-Sound Discrimination Test and the 
4Farquhar, ~· cit., P• 8Y.. 
Aud. Discrim. 
Score 
Above 48 
Below 47 
Total 
--' 
2 2 
X The X 
TABLE XXV 
CHI SQUARE TABLE - AUDITORY DISCRIMINATION (BATTERY II) AND FARQUHAR 
SPEECH-SOUND DISCRI~ITNATION TEST 
5lf/o f 49% - Total 51% f 5lf/o -
12 8 20 12 9 
(11.66) (8.34) (8.76) (12. 24) 
9 7 16 3 12 
(9.32) (6.67) (8.76) (12. 24) 
21 15 36 15 21 
Total 
21 
15 
36 
value of . 047 for 1 df is The X 2 value of 5.67 for 1 df is signi-
non-significant. ficant at the .05 per cent level. 
..... 
0 
0 
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TABlE XXVI 
CHI SQUARE TABlE - VISUAL DISCRTh[lliATION .AND FARQ1JHAR 
SPEECH-SOUND DISCRll~ IN~TION TEST 
Vis. Discrim. 5CJ% I 49"/o- Total 51% I 5afo -
Score 
Above 36 12 6 18 8 9 
(10.49) (10.49) (6.61) (7. 39) 
Below 35 9 9 18 6 13 
(7.51) (7.51) (10.39) (11.61) 
Total 21 15 36 14 22 
2 2 X The X value of 2.50 for 1 df is The x2 value of .74 for 1 df is 
nonsignificant nonsignificant. 
Total 
17 
19 
36 
....... 
0 
....... 
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visual discrimination scores . Apparently visual discrimi-
nation alone is a poor predictor of speech-sound discrimi-
nation. Thus, the ability to discriminate visual stimuli 
is not related to the ab1l1ty to discriminate speech sounds . 
XIV . SPEECH- SOUND DISCRIMINATION AND SEX DIF.t1'ERENCES 
Both chi squares (Table XXVII) between the sexes and 
the Farquhar Speech-Sound D1scrim1nation measure indicated 
that the females had greater ability in speech- sound 
discrimination in compar1son "~:lith the males . Both chi 
squares \J'ere significant beyond the .. 05 per cent level . 
XV . SPEECH- SOUND DISCRININATION AND lNTELLlGENCE 
The first value of chi square between intelligence and 
the .F'arquhar measure (Table (LXVIII) \vas not significant . 
The second chi square ivhich redistributes the observed 
frequencies accord1ng to a ~~ per cent and greater and a 
50 per cent and less dichotomy \·ras s1gnificant beyond the 
.. 05 per cent ~evel . The greatest number oi' 1ndividuals 
Hith intelligence quotients of 104- and higher fell into the 
51 uer cent and greater category, ·Hhi~e the ~argest number 
of those uith intelligence quotients of 103 and less fell 
into the 50 per cent and less group . Thi s trend sug~ests 
---· that children of intelligence quotients of 104 and above 
TABlE XXVII 
CHI SQUARE TABLE - SEX DIFFERENCES AND FARQUHAR 
SPEECH-sOUND DISCRD!INATION TEST 
50% f 40% -
Males 6 13 
(11.08) (7 .92) 
Females 15 2 
(9.91) (7.09) 
Total 21 15 
x2 The x2 value of ll.62 for 1 df is signi-
ficant at the .05 per cent level. 
Total 
19 
17 
36 
51% f 50%- Total 
4 15 19 
(7 .92) (11.08) 
11 6 17 
(7.09) (9.91) 
15 21 36 
The x2 value of 6.80 for 1 df is signi-
nificant at the .05 per cent level. 
1-' 
0 
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':tABlE X..."(VII I 
QHI SQUARE TABLE - INTELLIGENCE AUD FARQUHAR 
SPEECH-SOUND DISCRIMINATION TEST 
50'/o I 49"/o - Total 51% I 50'/o - Total 
I. Q. Above 104 ll 5 16 11 4 15 
(9.32) (6.67) ( 6.25) {8.74) 
I. Q. Below 103 10 10 20 4 17 21 
(8.34) (11.66) (8.75) (12.24) 
Total 21 15 36 15 21 36 
x
2 The x2 value of 1.06 for 1 df is 
non-significant. 
The x2 value of 10.37 for 1 df is signi-
ficant at the .05 per cent level. 
1-' 
0 ~ 
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have better speech-sound discr imination ability as compared 
lvith those of intel ligence quotients of 103 and below. 
XVI. SPEECH-SOUND DISCRIHI NAT I ON AND RAC I AL DIFFERENCES 
Neither chi square (Tabl e XXIX) between the racial 
groups and the Farquhar Speech-Sound Discrimination Test 
was significant . 
TABLE XXIX 
CHI SQUARE TABLE - RACIAL DIFFERENCES .AND FARQUHAR 
SPEECH~~oUND DISCRTI~INATION TEST 
5CY/o I 49%- Total 51%1 50%- Total 
Negroes 10 8 18 6 12 18 
(10.50) (7 .51) (7.51) (10.50) 
Whites 11 7 18 9 9 18 
(10.50) (7.51) (7.51) (10.50) 
Total 21 15 36 15 21 36 
2 2 
X The X value of .oo for 1 df is non-
2 
The X value of .081 for l df is non-
significant. significant. 
..... 
0 
0\ 
CHAPTER V 
SUHNARY AND CONCLUSIONS 
I. Purpose 
The purpose of this study 1vas: 
1. to determine the relation of certain auditory and 
visual discrimination factors to the speech development of 
149 children during the year bet1·1een the last half of 
kindergarten and the first half of f~rst grade. 
2. to determine the relation of the control variables: 
family occupational status, sex differences, racial differ-
ences, chronological age, and intelligence to speech 
development of the sample of 14-9 children. 
3· to determine the relation of speech-sound discrimi-
nation as measured by the Boston University Speech Sound 
Discrimination Picture Test (Short Form) ana the Farquhar 
Speech-Sound Discrimination Test to speech development of a 
selected sample of 36 children. 
II. Procedure 
The sample ·Has determined by means of an individual 
Spontaneous Picture Articulation Test in January. The 
children found to have misarticulations vrere tested 
according to the following criteria: (1) an intelligence 
1U7 
........ 
1U8 
quotient of 90 or better on the Revised Stanford-Binet 
Intelligence Test (Form L); (2) vision of 20130 or greater 
in both eyes or correctible by glasses; (3) hearing acuity 
of 20 dec1bels or greater in both ears in the s·peech 
frequencies: 250, 500, r,ooo, 2,ouo, 4,ouo, and B,ooo; (~) 
no physical disability ivblch :L11paired speech. As a result, 
lt.t9 children were selected for the study. In May and June, 
Auditory Discrimination Test Battery I was administered to a 
representative sample of 36 children \.rith a range of few to 
many misarticulations. The Boston University Speech Sound 
Discrimination Picture Test (Short Form) was analyzed by 
analysis of variance, Hhereas the l•'arquhar Speech-13ound 
Discrimination Test vms analyzed by means of the chi square 
test. During the early fall of the next school year, the 
Spontaneous .Picture Articulation Test, together "lvith Auditory 
Discrimination Battery li and the Visual Discrimination Test, 
was administered to 149 children then 1n fi rst grade . ln 
January, the Spontaneous Picture Articulation Test was 
administered, giving each child three articulation indices. 
A frequency distribution vJas devised from which means and 
standard deviations were computed. An intercorrelation 
matrix was planned i'or the purpose of computing mult1ple and 
part1al correlations for the three variables. The relation-
ship o:t' the control variables, namely, family occupational 
- -status, sex, race, chronological age, and intelligence to 
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· speech development were also compared. For this purpose, 
the mean articul ation indices vrere computed ror each of the 
aforementioned, and the results were treated by analysis of 
variance. 
III. Results of the Study 
ln comparing the growth in articulat~on ability \<lith 
auditory, visual, and speech sound discrimination abilities, 
i'amily occupational status, sex, race, chronological age, and 
intelligence, the following results were revealed : 
1. Banl{ on the in~tial articulation test did not serve 
as a predictor or speech improvement. The rate of 
grovrth between the results of the first testmg in 
Je.nuary and the second in September -vms substan-
tially the same as the rate between the first 
adm~n~stration and the third administrat~on one 
year later. 
2. The correlation of speech development with either 
the Auditory or Visual Discrimination Tests 
revealed that these tests were not predictors of 
growth in articulat~on abil~ty. 
3· The correlation of the combined auditory and 
visual discrimination scores with speech develop-
ment showed a degree of prediction. The relation-
shins of auditory and visual discr~m~nation were 
s~gnificant, suggestL'Ylg further that discrimi-
nation may be a predictive !·actor. 
~ . The relationship of family occupational status 
to speech development did not suggest that 
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those chi~dren of higher socioeconomic backgrounds 
improved any more rapidly than those of children 
vTho came from lm1er socioeconomic backgrounds. 
A~l four occupational groups improved from the 
first to the second and third testings . 
5. Both gir~s and boys showed marked ~mprovement 
1·rom each successive adm~nistration . Nevertheless, 
the relationship of sex d~ferences to speech 
development was in favor of girls and shmved that 
they reached earlier speech maturation as compared 
with boys . However, the analysis of variance 
indicated that the remale subjects, vlith fe1.ver 
misarticulations on the first testing, did not 
improve any more rapidly than the males . 
6. The relationship of the white and Negro groups to 
speech development shO'\ved that both groups improved 
s~gnificantly . Although the white subjects had 
more m~sarticu.Lations on the first testing, they 
demonstrated continuous grO'\•rth . On the other 
hand, the Negro children regressed from the second 
to the third testing, accounted for by the 
acquisition of omissions and distortions of 
speech sounds . 
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7. The relationshlp of subjects of 72 months or more 
and subjects of 71 months or less to speech 
development shoued that both groups improved at 
the same rate. The degree of improvement was 
evident in spite of the fact that older subjects 
had fe\·Ter misarticulations init-ially . The younger 
group atta~ned the same mean art~culation profi-
ciency at the end of the study as the older group 
had attained at the beginning of the study. 
8. The group of subjects ~ith 1ntelligence quotients 
of 110 to 137 had higher mean articulation indices 
on the three evaluations of the Spontaneous 
Picture Articulation Test . Nevertheless , both 
intelligence groups shovred signlf'icant improvement . 
~he higher intelligence group tended to improve 
more than the lower group , although the difference 
was not statistically significant . 
9. Speech sound discrimination, as measured by the 
Boston University Speech Sound Discrimination 
~icture Test ~Short Form) , was found ineffective 
as a predictor of speech development . 
10. The articulation index \'las found effective, 
in a very gross fashion, as a predictor of 
speech sound discrimination , as measured by 
the Farquhar Test . 
11. Other relationships which came out of the 
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results were found significant . he Farquhar 
Test , meaningful as a cri rion fo uu. ~ ~-~. ry 
o.lscrimination, ~ndicated that children vrith 
severe misarticulations had poorer speech 
sound discrimination ability as compared vrith 
children with mild misarticulations . Relative 
to sex differences, girls a·s compared with 
boys were found to have greater ability in. 
speech sound discrimination. Similarly, a 
relationship 'vas shmm bet'\veen intelligence 
and speech sound discrimination ability. 
IV . Conclusions· 
Within the limitations of the design of this investi-
gation and for the population studied, certain conclusions 
appear to be ·VJarranted . In the area of prediction, it was 
found that the initial articulation examination -vras not 
1 
useful . This was contraindicated by the results of Pettit 
1Pettit, 
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and substantiated by the finding of Farquhar. 2 An explan-
ation for the different findings may be that the present 
investigation was comprised of a sample whose age range 
was from six to seven, \vhereas the mentioned studies 
involved kindergarten children. It would appear that many 
of the children may have already developed, through a 
process of maturation, more accurate art_iculatory ability. 
However, vrithin the age range, girls did not improve any 
more rapidly than the boys . This suggests that a pro-
portion of the girls may have already achieved much of 
their articulatory ability. Consequently, the girls did 
not have to progress as far as the bo;>rs to attain the same 
degree of proficiency. In the light of the evidence, it 
is conceivable that many primary school children now 
receiving speech therapy will outgrmf their articulatory 
defects vJithout benefit of formal training. Speech 
improvement classes may be sufficient in the light of the 
maturational process for many children. These different 
developmental patterns of the sexes in acquiring articu-
latory . skill would sugges·t further study of such variables 
as motor coordination, neuTological impairment, bilingual 
background, and birth injuries . Psychological orientation 
in interpersonal relations and motivation also offer 
2 Farquhar, QQ.• cit . 
research possibilities in enriching the present store of 
knovrledge . 
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Conclusions of studies by Kronvall and Diehl, 3 and 
Farquhar lt as 'T.·Tell as Schiefelbusch and Lindsey, 5 found 
highly significant differences bet'\·Teen articulatory 
defectives and their matched controls in speech sound 
discrimination. Similarly, the present investigation points 
to the fact that girls '\1ith mild misarticulations had 
significantly better developed speech sound discrimination. 
This may well suggest the feasibility of evaluating speech 
sound discrimination at a time \!Then both sexes have attained 
equal articulatory skill . Such an approach may reveal that 
neither sex differs in the ability at this time, indicating 
that speech sound discrimination may be a concomitant of 
speech maturation. Thus , the question still remains for 
future research to determine vrhy certain children continue 
to use defective sound patterns long after most of their 
peers have developed mature speech . 
\IThile older subjects had fe'tt.Ter misarticulations 
initially, they continued to improve at the same rate as 
did the younger subjects . This finding is in substantial 
31\ronvall and Diehl, QU • ill· 
4Farquhar, .Q.U • cit . 
5Schiefelbusch and Lindsey, .Q.U• cit . 
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agreement '\·Iith that of Roe and Hilisen. 6 They reported that 
the mean number of articulatory deviations decreased as the 
grade level increased . Poole7 found that chronological age, 
intelligence, and social contacts \vith other children 
decidedly influenced a child's ability to articulate con-
sonant sounds . Consequently, it must be recognized that 
chronological age is not the sole criterion for articulation 
development -vrithin the normal range . The maturation of the 
psychophysical structures necessary for articulation is 
closely related to the development of intelligence among 
other factors . In the present study, children '\·rith intelli-
gence quotients re+nging from 110 to 137 demonstrated 
significant improvement in articulation and had superior 
ability in speech sound discrimination. On the other hand, 
those "t'Tith intelligence quotients ranging from 90 to 109 
gave evidence of less gro-v1th in articulation and inferior 
ability in speech sound discrimination. This '\·rould suggest 
that intelligence may not be the primary factor inherent in 
the incidence of defective articulation, but merely rein-
forc~other growth and developmental factors tha t might be 
involved. 
6Roe and liilisen, QQ.• cit . 
7 Poole, QQ.• cit. 
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For the past several decades, authorities in reading, 
th B tt 8 D 11 9 d l~ h 10 among · em e s, urr.e , an .~.·mrp y , have s hovm the 
equal importance of training in auditory and visual discrimi-
nation for reading success . Since speech is another aspect 
of language, the same discriminative factors ·Here found to 
be meaningful in this study as prognostic criteria for 
speech maturation. Despite this , it is still a matter of 
conjecture as to -vrhether these t\m sense modalities have a 
significant bearing on speech development. This uould 
suggest that further research concerned uith visual discrimi-
nation in relation to articulatory ability and speech sound 
discrimination is needed . Then it could be determined 
vrhether specific training in these areas 1·rould improve 
articulation. 
An etiological influence , in addition to intelligence, 
thought to have significance for grm·rth and develo~ment of 
articulation ·Has racial differences . This premise \·las not 
substantiated since both -vrhite and Negro children demon-
strated similar grm-Tth in articulation and speech sound 
discrimination ability . During the last stages of develop-
__ ment studied, the l!egro population acquired misarticula t ions . 
8Betts, Qll • cit . 
9 Durrell, op. £11. 
10Hurphy , .9..12. • cit . 
.... 
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This may suggest the likelihood that parental speech )atterns 
uere being imitated by these children. Such an explanation 
night indicate to the spe.ech therapist the need for initi-
ating speech improvement as a regular part of the classroom. 
The results of this study and previous studies suggest 
that it might be possible for the therapist to identify 
those children l.Jho 'tJOUld not develop norrnal articulation 
through maturation . Those ·1:1ho have poor auditory discrimi-
nation ability, possess intelligence quotients below; and 
'\•Jithin, the lmJer normal range, and come from homes of the 
lm·rer occupational groups, Day prove to be poor risks for 
speech maturation i;Jithout specialized help in speech therapy. 
Thus , it '\Wuld be ·uorthuhile to gather just such data for 
further research . The evidence, studied over a consider-
able period of time, may have far - reaching i...':lplications for 
the selection of children for speech therapy . 
V. Limitations 
The li:,:itations in this study ·Here inherent in both 
the basic design and in some of the measures used . In the 
first instance , the results of the study tend to support 
the fact that the investigation should have been initiated 
at the beginning of kindergarten and continued over a two-
year period . l1any children ·Here approaching mature 
articulation , 1·rhile others 1·1ere still progressing vThen the 
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study i·Jas brought to an end. Secondly, the Auditory Discrimi-
nation Battery II and the Visual Discrimination Tests night 
have been administered at the end of kindergarten before the 
subjects had been exposed to the slightest training from the 
classroom teacher . This may have resulted in a spread 
rather than an attenuation of scores on both measures. 
The authors in building the Auditory and Visual 
Discrimination Tests attempted to have items easy enough for 
all \lith a ceiling one step above the place included in the 
reading readiness vJOrl:books . Houever, neither test ~:ms 
given to a sample of primary school children for purposes of 
item analysis and refinement . As a result, 211 children 
did \.·Tell . Thus, the attenuation of scores may have served 
to reduce the correlations beb:reen auditory and visual 
discrimination and the other variables . Moreover, both 
measures had been administered to only one sample . They 
are, therefore, not a product of a series of trials from 
,,;hich normative data uas obtained . In the present study, 
the total scores on both tests -;;Jere used rather than the 
results from the sub- tests . It might have been more 
revealD!g to have also considered these for analysese 
The study is in effect also an investigation of the 
erficacy oi' the tuo nevJly developed auditory and visual 
dlscrimination tests as related to speech development. 
Different tests measuring the same criteria may have 
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- produced similar results. Another measure, the Farquhar 
Speech-Sound Discrimination Test gave a per cent value for 
the correct responses, but there were no norms for comparing 
a child's ability in speech-sound discrimination. 
VI. Suggestions for Further Research 
The results, in the llght of the limitations of this 
study, suggest tnat the follo'\-Ting research areas should be 
:mvestigated . 
A study similar to the current investigation may 
reveal significant findings if it \'Jere in:Ltiated at the 
beg:Lnning of kindergarten and concluded at the end of third 
grade . This recommendation is supported by the fact that 
the inquiry nentioned appeared to evaluate speech develop-
ment at :Lts final stages in the case of many children and 
failed to follovr those vrho 11ere still acquiring articu-
latory proficiency. Therefore , it appears that a younger 
sample ·Hith misarticulations uould mal::e for a symmetrical 
distribution rather than one characterized by an attenua-
tion of scores at the high end of the continuum . In like 
manner, the results of the present study suggest that the 
Auditory Discrimination Battery II and the Visual D:Lscrimi-
nation Tests should be administered prior to the first 
grade , so that the sample uill not have had train:mg in 
these areas . It \JOU.ld be thought then that a greater 
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spread of scores might be expected. Consequently, any 
comparisons made beti·Ieen articulatory skill and the criteria 
might be meaningful in shouing a positive relationship . 
Another area for research could be to determine the 
prognostic value of a combined battery of auditory and v~sual 
d~scrimine.tion tests to speech development . s~~ples of 
children could be classified in one of three groups, that is, 
those having mild, moderate, or severe misarticUiations . It 
is suggested that intelligence, as a variable, could be 
controlled, and that the subjects w~thin the respective 
groups could be equated ~ sex. In like manner, a battery 
of auditory dincrimination tests, containing beginning, 
medial, and i"inal consonants, blends, vmrels, and rhymes, 
could be compared \•Ji th art~culatory sl-<;:ill over a period of 
time . Another possibility !"or study could be to explore the 
effects of training in either auditory discr~m~nation or 
visual discrimination or a combination of both . Control and 
experimental groups 1wuld be matched on articulation indices 
and intelligence . 
The need for further research ~s also indicated by 
both the Spontaneous ¥icture Articulation Test and the 
Farquhar Speech Sound Discrimination Test . In the first 
instance, the articulation measure could incorporate the 
eva.Luat~on of vmvels in addition to consonants and blends . 
__ l:ioreover, a list of test words and sentences for use 1vith 
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older children could be devised . Then the test could be 
administered to representative groups of ch~ldren ~n several 
communities for purposes of refinement and for obtaining a 
table of norms . The second measure , the ,et'arquhar test ·1:1ould 
suggest the possibility of prorating the sounds to be 
evaluated. Values couJ..d be assigned according to their 
relative degree of di1'ficulty . Such a scale i·Jou.ld provide an 
index of a subject's speech sound discrimination ability and 
at the same time 'tvoUJ..d serve as an objective basis for 
comparing one child vJith another . lt 1·1oUld also be of 
considerable value to obtain a table of norms by admini-
stering the test to a large sample . 
In vie\v of the i"indings, certain etiological factors 
appear to need further research . Un the one hand, a compre-
hensive study could investigate the signu'icance of social 
status character~stics, namely, occupation, source of income, 
house types, and dwelling area, to speech development . 1'he 
popuJ..ation selected could include i·Ihite children alone or in 
combination ~rrith an equal. number of Negro children of both 
sexes . The plan '\>Thereby t1vo racial groups are used would be 
thought to be more meaningful for purposes of comparisons. 
Another study that is suggested 1'rom the resruts is one that 
could investigate the relationship of intelligence to speech 
development . It is suggested that the California Test of 
Mental l~turity, Pre-Primary Series (Kindergarten -1) 
be used. . The test provides for a number of separate 
criteria which may be found meaningful and \VOUld lend 
themselves to any number of comparlsons . 
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APPENDIX A 
ARTICULATION TESTING 
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Directions ~ Administering 
the Hahon Spontaneous Picture Articulation 'I' est 
Sit at a table with the child on your left. Place the 
picture cards face up. Say: "I·Ie are going to play a game 
vJith some things you have seen at home or at the store. As 
I point to each one, tell me "'.·lhat it is. 11 As the child 
responds to each object, the examiner listens to hov1 the 
child says the test sound, not the rest of the vJOrd. The 
misarticulations are recorded on the Scoring Blank. 
In case the child is unable to recogn~ze an object, 
ask a question or give any pertinent information \·Jhich "'.vill 
evoke the desired response. Under no circumstances, the 
examiner should not say the test v1ord since the child may 
be able to imitate the sound after he hears it ·Hithout 
being able to use it in spontaneous speech. 
Recording the Results 
On the Scoring Blaru~ of the Spontaneous Picture 
Articulation Test, place an "Ott if the sound is omitted, 
a trnn if the sound is distorted, or a nsn if the sound is 
substituted. Record O.K. if the sound has been pronounced 
correctly in the positions tested. 
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LIST OF PICTURES or; ARTICULATION TEST 
r rabbit orange car 
s Santa Claus ice cream house 
1 lollipops balloons ball 
k can turkey milk 
z zipper presents nose 
1 mother 
g girl fingers dog 
f fire telephone lmife 
s shoe l.rashing machine fish 
e thumb birthday cake teeth 
v valentine shovel glove 
tS chair teacher church 
dj jack-in- the-box angel carriage 
3 television 
br bread umbrella 
kr crayons ice cream 
dr dress 
f r frog grapefruit 
gr grapefruit ilgrirn 
pr presents apron 
tr tree ashtray Sr 
-
thread 
sk 
-
school basket desk 
skr - screen 
sk\·r - squirrel 
sl - sled 
sp - spoon 
spr - spring 
st - stockmgs rooster nest 
str - straivberries 
S'\'1 - sv eater 
bl - blocks 
fl - flm:rer butterfly 
gl - glass 
Santa Claus kl - clown 
pl - plate airplane 
ks - boxes box 
kw - queen 
~ - monkey stocking 
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AD TED . ·o D ICULA: ION INDEX 
Sound Total Rel . Value Initial He dial Final 
( t ) 12. 0 4 00 4. 00 4. 00 
( ,.. ) 9· 3 3.10 3.10 3-10 
( s ) 8. 9 2. 97 2. 97 2. 97 
( l ) 6.3 2.10 2.10 2.10 
( k ) 5.1 1. 70 1. 70 1. 70 
( z ) 4.3 1.43 1.43 1 •. 43 
( ~ ) 1.3 1. 33 
( ' ) . 95 -95 
( 9 ) 2. 7 . 90 . 90 . 90 
( f ) 2 4 . 80 . 80 . 80 
( v ) 2.4 . 80 . 80 . 80 
( s) 1.3 .43 . 43 .43 
( 9 ) 
-9 . 30 · 30 . 30 
<t5) · 7 . 23 . 23 . 23 
(dJ ) · 7 . 23 . 23 . 23 
( 3 ) . 03 . 03 
APPENDIX B 
SPEECH SOUND DISCRI}ITNATION TEST BATTERY I 
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BOSTON UNIVERSITY Sl-'EECI1 l'ID HEARING CEN'l'ER 
Farquhar Speech-Sound Discrimination Test 
INSTRUCTIONS: Test auditory discrimination for each mis-
articulated sound by asking child to clap vlhenever he hears 
the test sound. Insert test sound for each (X). Record 
number of times l:rhich child claps. 
Name No . School 
Test sequence for s, f, ~' 5 ' tS Totals 
(0..) (i) (u) (X) (i) (X) (Cl.) (X) (u) (X) 
(<l) (i) (m) (r) (X) (g) (d) (X) (1) 
(n) (m) (g) (h) (X) (p) (t) 00 (X) 
(m) (z) (X) (p) (h) (v) (X) (~) (d3) 
Test sequence for z, v, ~,,,d3 
(ct.) (i) (u) (X) (i) (x) (~) (u) ( ) 
(a.) (i) (m) (r) (X (p) (m) (X) (t) 
(k) (X) (h) (p (n) (t) (k) (X) (b) 
(d) (g) (X) (m) (n) ( ) (r) CS) (~) 
(X) (f) CiS) 
Test sequence for 1, r 
(~) (i) (u) (X) (i) (X) (~) (u) (X) 
(0..) (i) (t) (s) (X) (k) (p) (X) (f) 
(5) (h) (k) (tJ) (X) (m) (z) (b) (X) 
(v J ·c-vr) ( ) c>o) (n) (3) ( ) (n) ( ) 
Test sequence for k, g 
(a..) (i) (u) ( ) (i) (x ) (Cl.) (u) (X) 
((\.) (i) (v) (f) (X) (n) ($) (~) (X) 
( \'1) (dJ) (m) (b) (X) (d) ( ) (m) (?) 
(t) (X) (p) (v) (X) (1) (d (t) (X) 
• 
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INSTRUCTIONS FOR ADMINISTERING 
THE BOSTON UNIVERSITY SPE~H SOUND DISCRIMINATION PICTURE TEST 
The examiner is seated beside the child. Testing conditions should be as quiet 
as possible. Use a normal volume so that the child can hear you easily. Use a 
monotone in reading the test words. Articulate clearly, but do not exaggerate. 
Place the picture sheets in numbered sequence, face up, in a pile in front of 
the child. 
Use picture No. 1 (cat-bat) for familiarization instruction as follows: "We 
are going to play a game with these pictures. ~ch page has 3 pictures on 
it, like this." Frame first picture with mask. Say: "This is a picture of a 
cat-cat." Frame second picture with mask. Say: "This is a picture of a cat-
bat." Frame third picture with mask. Say: "This is a picture of a bat-bat." 
Remove mask. Say: "Point to cat-bat." Make sure the child has made the cor-
re·ct response. Now say: "Point to cat-cat." Make sure the child has made 
the correct response. Say: 11Point to bat-bat." Make sure the child has made 
the c·on-edt response. 
~. If the correct responses are made, and you are sure the child understands the 
procedure, proceed with the test. For each sheet, say, "Point to " • " 
Read the pairs as listed on the score sheet. Go through the series-or-picture 
sheets twice, the ·first time using the pairs listed in Column I, and the second 
time using the pairs listed in Column II. 
• 
• 
Beside each pair on the score sheet are two of the numbers 1, 2, 3, and the 
letter "R". These correspond to the position of the pictures from left to 
right on the picture sheets. The position of the correct picture is desig-
nated by "R". To score, check the symbol in the same relative position as the 
picture to vhich the child points. Thus, if the child points to· the correct 
picture, you will check the letter "R". If he points to the wrong picture, 
you will check the number which indicates its position on the picture sheet. 
There is no time limit on the test • 
The short fonn of the test contains the sound pairs which have been most 
di'.fficult ·for ·k±ndergarten and first grade children. Give the short form 
first. If the child has more than three errors, give the long form of the 
test. 
Norms for the long form of the test: 
Short Form 
Mean score - 65.5 
Standar deviation - 6.55 
Mean score - 20. 5 
Standar deviation - 3. 0 
138 
BOSTON UNIVERSITY SPEECH SOUND DISCRIMINAT ION PICTURE TEST SCORE SHEET 
SHORT FORM 
e School 
tcture Number ·~ · .m Numo •. r Item Number 
1 1-cat cat R 2 3 14--cat bat 1 R 3 
7 2--pin pin 1 2 R 15--pen pin R 2 3 
13 3-cone comb 1 2 R 16-- cone cone 1 R 3 
16 4-clown crown 1 2 R 17--crown crown R 2 3 
17 5-pen pen 1 R 3 18-pan pen R 2 3 .. 
20 6-- lock lock 1 R 3 19--log lock R 2 3 
23 7--rock lock 1 2 R 20- rock rock R 2 3 
25 8--wash wash R 2 3 21-wash watch 1 2 R 
28 9-face face 1 R 3 22-vase face 1 2 R 
29 10--mouse mouth 1 R 3 23-mouth mouth R 2 3 
30 11--knot nut 1 R 3 24--knot knot 1 2 R 
34 12--cat cat R 2 3 25--cap cat 1 2 R 
3 13--ship ship 1 R 3 26--chip ship R 2 3 
.. \
"' ... -. ...._-.... l, , __ 
-• 
-.- ~ ... .. ......  .., __ ....... ... ......... . '-.,. -
SAMPLE PICTURE OF BOSTON UNIVERSITY SPEECH SOUND DISCRIMINATION PICTURE TEST 
' 
~ 
1: 
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APPENDIX C 
AUDITORY DISCRIHINATION TEST BATTERY II 
141 
AUDITORY 
Directions fot initial sounds 
Say: 
Novr 1:Te 're going to listen and look carefully at the 
pictures.and-find the ones that sound alike at the beginning . 
~Je 're go~ng to mark some, not all , of the pictures. ln some 
lines we may mark only one, sometimes vle may marK all . 
Listen carefully as l tell you the nam8 o every pi tuLe . 
yuu ma Aer under the first row . ou are going to 
mark only those that sound alike at the b8ginning . Listen : 
~~Nf , BALL, POT , TURTLE . (Remember, marK just the ones that 
sound alike at the beginning . Put a big X on the picture . 
Hove your markers . Listen: .i<'EATBER, FISH, CANDLE, FORK. 
JIJove your markers . Listen: HAND, HAM1·1ER, HORN, HORSE . 
Hove your markers . Listen: HITTEN, HOON, NAIL, MOUSE. 
Noi'J turn the page and put your marker under the first 
rmv . Remember, mark just those pictures that sound alike 
at the beginning of the vlord . 
Listen: FLAG, FROG , FLO\tJER , FLASHLIGHT . 
Move your marker . Listen: PLANT, PLA~lli, PLUM, PLA1~. 
l•Iove your marker . Listen: BREAD , BLOCK, BRUSH, BROOH. 
Hove your marl\:er . Listen: STRAHBERRY, S'l'RING, STAJ.-lP, 
STREET. 
Directions for final sounds 
Say : 
Novr ·He ' re going to listen for words that sound alike 
at the end . \· e 111 mark only those that sound alike at the 
end of the vJord .. 
Put your marker under the first ro-v; . Listen: F..AT, 
BAT, BELL. Remember, mark only the ones that sound alike 
at the end of the word . 
Move your marker. Listen: CAKE, CAGE, RAKE. 
Hove your marker . Listen: PAN, KNIFE, FAN . 
Move your marker . Listen: SOCK, LOCK, TOP. 
Move your marker . Listen: BEAR , JAR, PEAR . 
142 
Now everybody turns the page and put your marker 
under tbe first rm·l· Remember to mark only those pictures 
that sound alike at the end. BED, LEAF, BIRD, PIG. 
Hove your marker . Listen: LION, DRUH, \'JAGON, BARN . 
Nove your marker. Listen: GOAT, BOAT , COAT, RABBIT . 
Hove your marker. Listen: TRACK, CLOCK, DUCK, CORN. 
143 
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APPENDIX D 
VISUAL DISCRIMINATION TEST BATTERY 
144 
VISUAL DISCRIHINATION 
Directions for picking out the unlike object 
Say: 
145 
He are going to play some games vTith picutres . lie 're 
going to mark some of them but not all of them. vie are -
going to mark the picture "~<Thich is different . In each rovr 
of pictures there are three pictures just alike and one 
which is different . Put a mark like this (make and 1'X 11 on 
the blackboard) on the pic ture lThich is different . 
Put your marker under the first rovr of pictures . Are 
all the pictures the same? (They say ttno 11 ) . Hhich one is 
different? (The square) . Let's put a mark on the square 
because it is not like the other pictures in the rovr . 
(Check to see that everyone is marking correctly) 
(Cont_inue to say , 11Hove your marker . Hark the pic -
ture , 11 as they complete eac h rovr) . 
Directions for }atching 
Say: 
Novl vre 're going to marl~ the p icture in each line 
which is like the first one in the l i ne . Put your marker 
under the first rovr . Look a:t the picture in the first 
box. Put a mark on the other one in the rovJ uhich is just 
like it . (Check to see that everyone is marking correctly) 
Continue to say 111111ove your marker . Nark the picture . " as 
they complete each row . 
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APPE1TDIX E 
COMPILATION OF RAH DATA 
147 
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. . . 
~ ' 
DATA FOR EXPERD1ENTAL G10UP 
i 
Number Age Artie. ' 1 Artie. Artie. 
of in I. Q. Sex tla.ce Occun. · Index I r Index Index Aud. Discr. Vis. Discr. P. S. S. 
Su_bject Nonths Class I II III Score Score Score 
1. 70 129 F tv 1 87.90 99.20 98.t30 '57 36 20 
... 
2. 73 95 F \•I 3 98.30 I I 9'5.80 9'5.30 45 34 
3· 76 137 F N 2 91.60 I 91. 20 100.00 '52 37 22 
4. 71 103 H \'I 2 41.90 I 74.00 83 .. 20 52 35 
'). 7Lf- 96 F N 2 9'5.00 ' 82.40 93-70 60' 36 16 
6. 69 92 M N 3 90.60 
I 88.20 88.50 '58 24 
7· 6'5 137 F N 1 99.00 1 100.00 98.00 55 4-3 20 
8. 71 108 F N 1 9'5 .80 I 8').40 99.30 51 3'5 
9. 74 108 H \i 1 99.20 99.20 98.')0 '52 28 
I 
10. 69 117 M w 1 88.90 i 99.20 100.00 50 36 l8 
11. 69 99 F N 2 96.oo 1 87.60 93.20 '56 39 
12. 76 114 H \•l 1 97.60 I I 9Lf--70 94.80 47 3'5 
13. 69 104 F N 2 ss.so 1 ; 90.60 87.60 '52 37 
14. 63 104 M \>1 2 60.80 63.40 71.60 lt6 30 
1'5. 76 113 1-1 \.J 1 91.20 87.20 87.20 50 38 16 
16. 69 100 F N 2 72.30 1 88.70 95-30 30 27 
17· 75 90 F N 1 99.20 1 93-10 92-70 Lf-7 31 
18. 67 98 H N 1 80.30 : 97.20 99-30 46 33 -- ' • 
19. 73 103 H N 2 97-30 89.00 96.70 46 32 18 
20. 66 103 H N 3 94.20 89.20 91.60 Lf-'5 34 19 
(continued on next page) 
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I' J 
Number Age Artie. 1 Art"ic. Artie. 
P. S. S. j of in I. Q. Sex Race · Occup. In~ex I Index Index t7 Aud. Discr. Vis. Discr. I Subject Nonths Class II III Score Score Score I 
21. 70 106 M \1 4 6o.oo 1 66.80 72.80 51 37 
.. ~· . 
"'' 61.10 : 22. 75 92 M N 3 79-50 82.90 42 34 
I 
23· 70 103 F N 2 80.60 i 88.40 81.80 4-7 29 lLJ. 
I 
89.50 ' 24. 66 132 F w 1 88.50 100.00 50 40 18 
25. 76 111 F N 2 93-80 95.70 91.60 48 33 
26. 67 104 F \1 2 97.00 ; 100.00 100.00 Lt-9 27 20 
•, 
27. 73 112 F \'I 2 99.4-o 97 .. 10 100.00 50 30 18 
.. 
28. 72 127 F \1 3 92-70 96.70 99 .. 10 4-7 41 19 
29. 64 121 F vi 2 99-70 99•40 96.70 50 4-1 
30. 72 109 M N 2 98.30 95.50 96.20 41 36 
31. 74 123 F N 3 96.00 90.50 95-30 52 39 
32. 69 119 F w l 93-·50 91 .. 70 100.00 60 39 
33· 73 108 M \'i 1 B6.80 8t> .. 20 86.80 5B 42 23 
• 
34. 72 100 F N 3 98.60 I 90.50 97.LJ.O 4o 34 17 
35. 68 100 M N 2 98.10 86.50 91 .. 00 3Lr 21 
36. 73 110 M N 2 94 .. 90' 94.30 91.70 43 20 
37· 69 120 F w 1 95.50 98.60 100 .. 00 50 36 21 
38. 65 110 Iv1 N 4 91.10 88.70 90.70 4t> 33 
39· 73 99 F N 2 96.50 98.60 100.00 50 36 21 
40. 77 103 H N 2 85.10 81.50 88.30 44 25 17 
I (continued o~ next page) 
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Number Age Artie . Artie . Artie . 
of in I . Q. Sex Race Occup . Index Index (,1 Index Aud . Discr. Vis . Discr . P. s. S. 
Subject l•lonths Class I I I III Score Score Score 
. 
Y-1 . 70 121 M u 2 91· 70 97-90 100. 00 57 39 
l..f.e . ( • 61.t 102 F N 4 80. 90 85. 10 78. 70 50 31 
43 . 69 123 M \1 2 92 . 80 93 . 20 100. 00 53 43 
44 . 69 93 F N 2 94. 90 93 . 00 88 . 1+0 51 27 
45 . 74 111 M \'>I 2 99 . 40 100 . 00 100. 00 52 39 
46 . 71 91 11 N 2 95 . 40 94. 60 92-90 50 35 
Y-7 . 82 97 F N l.t 98. 20 99. 40 93 . 00 55 39 
48 . 65 128 F N 2 97. 70 100. 00 100. 00 60 42 21 
413 . 67 90 F N 3 79 . 90 85. 90 72. 60 44- 38 
50 . 68 135 F \'I 2 91 . 20 84.10 91 . 20 58 43 
51 . 69 112 F u 2 82 . 00 90 . CSO 95. 50 54 36 
52 . 65 90 M N 3 90. 30 98. 10 87. 50 50 34 
53 · 67 122 11 u 1 t15 . so 1 78. 80 86.80 49 42 
54- . 67 97 M N 2 95 . 60 98. 00 92 . 00 1+2 32 
55. 74 96 M N 3 90 . 20 97 .10 89 . 80 56 36 17 
j6 . 6'+ 98 l1 N 2 99. 70 I 96 . 80 89.,10 51 40 
86 . t1o I 57 · 73 110 F N 4 97-80 91 . 00 38 26 
95. 5u I 58. 6t1 99 M \1 2 89. 20 96. 70 47 28 
I 
59 - 74 90 F \'l 2 99 . 40 l 91 . 1+0 91 . 70 52 4i+ 
60 . 72 93 F N 2 98•10 : 10u. oo 98 . 50 56 40 
: 
(continued on next page) 
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" ... 
Number Age Artie. Artie. Artie. 
of in I. Q. Sex Race Occup. Index Index 19 Index Aud. Discr. Vis. Discr. p. s. s. Subject Months Class I II III Score Score . Score 
. 
61. 72 109 F \'1 2 99.;701 96 . 90 96.90 59 ¥!-
~ 
62 .... ~? \1 72 92 1-1 N 1 95 .80 93 . 90 94.00 43 36 16 
63. 72 92 F N 2 86.70 ~8.10 92.60 43 2~ 14 
64. 6~ 91 H N 2 86.30 91 .JO 90.90 57 29 
65. 75 109 F N 2 74.4o l 92.70 93-50 53 38 I 
66. 69 92 1>1 N 2 69.50 8o. oo 72.50 42 26 
67. 73 120 F N 2 97 ·30 88.90 94.60 52 43 
6~. 70 106 F N 4 98.90 96.10 93.70 48 38 
69. 69 119 F N 4 82.00 86.80 91 .. 10 62 39 21 I 
70. 71 100 11 N 2 96.601 100.0U 100.00 tr9 34 
71. 73 106 M N 2 98.401 100.00 100.00 4t1 37 
72. 76 113 F \'/ 2 91.00 95-70 91.80 57 31 
73· 73 91 11 N 3 86 .80 t18.20 90.50 41 36 
74. 67 106 J;,i \*I 1 99.20 98.9U 99.UO 1+9 ~ 
75. 72 108 F 'Vl 4 99 .20 98.90 98. 80 50 32 
76. 68 128 F \'[ 2 99.20 88.20, 100.00 4-8 36 
77~ 70 97 F \•1 2 98.90 89.90 95-00 51 33 
78. 6~ 121 F w 1 97.80 99.10 98.40 56 40 
79· 76 113 F w 2 86.00 86.80 85.80 55 4-3 
80. 75 99 F N 2 78.00 84.20 87 .30 50 31 
(continued bn next pageJ 
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Number Age Artie . Artie . Artie • . 
of in I . Q. Sex Race Occup. Index Index Index .cAud . Discr . Vis . Discr . P. S. S. 
Subject 1-ionths Class I II III Score Score Score 
81 . 68 121 M \'l 1 tl3 . 90 88. 00 1 tl2 . 40 54 33 
~ 
82 . 74' ..... ~· 115 H w 2 99 . 70 I 100. 00 100. 00 55 4u 
tl3 . 70 113 M \•[ 2 71 . 20 I 78. 50 tl3 . 50 58 35 ltl 
t14 . 67 91 l<I \t 2 50 -30 77. 90 82. 90 4-2 27 
85 . 69 99 F \'1 2 92. 30 94-.90 97. 60 48 32 
t~6 . 73 129 F \'1 1 98 .- 20 I 90 .. 80 9Li-. 3U 55 39 
t17 . 71 98 M \•I 2 97 . 60 I 97. 80 95 . 70 45 36 19 
88 . 67 112 F vi 3 74. 2o 1 78 .,60 84. 0U 4tl 39 
tl9 . 65 121 F w 1 88 . 20 f 9'+.10 97 -00 49 31 
90 . 65 124 F \-I 1 83 . 70 I 83 . 4-U t16 . 80 51 31 
91 . 75 108 l•I \f 1 97 . 80 99. 4-0 99 -70 59 40 
68 110 H \'I 2 96 . 70 I d8 . 60 92 . 30 52 39 92. 
93 · 73 95 l'-1 vi 2 97 -50 96 . d0 99. 10 l.t7 32 
94. 74 126 11 \v 2 67 -50 cs6 . 5o 96 . 70 47 32 22 
95 · 75 108 F w 1 99 . 70 96 . 50 99 . 10 52 37 
96 . 71 122 F w 1 77 -50 ! 86 . 80 86 . ()0 ?6 39 
97 · 72 102 M \•1 2 95 . 10 94-. 40 98 . 50 4-8 4-0 
98 . 61;. 113 M \·1 2 97-20 99 . 70 95 . 00 48 36 
99 · 71 122 M u 2 99 -70 100. 00 100. 00 51 35 
lOU . 72 99 1-1 w 3 81 . 20 74. 30 83 . 50 LJ-5 39 17 
(continued on next page) 
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Nu.mber Age Artie . Artie . Artie . 
of in I . Q. Sex Race Occup . Index Index. lndex Aud . Discr . Vis . Discr . P. S. S. 
Subject Honths · Class I II III Score Score Score 
-
101. 75 105 M \i 2 96 . 70 96 . 00 97. 50 53 41 
~ 
102. .... ... t66 112 H tv 2 97 . 20 I 96 . 50 93 . 80 57 28 22 
103 . 71 120 F \1 2 
I 98. 30 ,' 94. 50 99-30 lt9 40 
I 
10lt. 71 117 M w 3 77. 10 I 80. 70 8';) . 20 45 36 
105. 73 100 N VI 1 98. 60 ! 93 -70 91.40 45 39 
106 . 73 125 }1 \i 2 98. 70 99. 60 99 . 50 45 35 
107. 67 118 H \>/ 1 e2 .10 90. 30 94.10 39 26 
108. 65 116 M N 1 'd7.00 84.30 85 .10 41 31 
109. 76 111 F N 2 95 -30 86 . 80 95.20 50 38 
110. 67 100 }.1 N 3 69 . 20 87. 20 76 . 00 lt8 30 
111. 72. 90 lvi N 3 95.60 99-70 97 . 90 4-5 3U 
112. 68 103 M u 2 92. 1to 1 97 .30 95 . 70 4-3 29 19 
113 · 72 126 F vl 3 81 . 5o 1 8~.t . OO 90. d0 51 36 
114. 69 97 M N 1 98. 10 1 89. 40 81 . 30 45 3lt 
115. 69 99 F N 1 88 . 50 i 95 . 00 91.80 46 40 23 
116 . 70 101 F \1 2 99.70 I 1oo. oo 100.00 52 39 
117. 75 121 M \v 1 99 .. 20 I 1oo.oo 100. 0() 57 45 
11e. 73 93 M N 4 92 . 70 1 100. 00 91. 70 44 33 
119. 72. 95 }1 N 2 84.40 ; 
I 
91 . 30 76 .. 70 50 36 
120. 74- 110 M vl 3 85 . 90 I 88. 20 90 . 70 Lt-5 42 i 
(continued oh next page) 
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Number Age Artie . ' Artie . 41 Artie . 
of in I . Q. Sex Race Occup . Index ' Index Index Aud . Discr . Vis . Discr . P. S. S. 
Subject Honths Class I I II III Score Score Score 
; 
121 , . f i• 68 107 11 N 2 95 .'lj.() I 99. 4-0 89. 90 46 31 
122. 6~ 112 l•! vi 2 96.UO ; 100. 00 100. 00 54 38 
I 
123 . 65 122 F u 1 95 . 30 1 95 . CO 99 . 20 52 38 
124-. 70 103 F N 2 95 -30 l 99 . 40 92.Lt-0 48 31 
125. 76 92 M \'1 2 75 . 50 91 . 50 87. 10 44 33 
126 . 68 113 F \{ 2 98-30 1 94- . 10 92. 20 54 41 17 
127· 73' 97 F w 2 82. 00 86 . 80 95 . 40 4-2 L~2 
128. 74- 130 F N I 98 . 80 100. 00 100. 00 56 39 21 
129. 72 103 M w 2 99 -70 99 . 70 98. 60 4-4- 38 
130. 73 114- F N 3 94. 20 92. 90 89 . 10 47 41 
131~ 72 101 11 N 2 86.70 11 99 . 70 100. 00 58 39 
92. 50 ~ . 132. 67 101 M N 1 98 .. lt0 95 eel0 44 36 
133 · 66 114 F N 2 80. 60 ~ 96 . 70 93 . 80 4-1 31 
134. 73 122 F \'I 2 99 -70 \ 86 . 80 98 . 30 53 4-3 
135 · 66 116 H l/ 1 95. 30 1 95.30 93.80 58 41 23 
136 . 68 12.8 M \'l 1 86 . 5o 1 86 .10 86.80 53 39 
137· 69 125 F vi 2 91 . 10 93 . 60 96.70 42 38 
138. 66 121 :tv! w 1 <;?7 . 80 99 . lt0 99 . 40 38 41 
139· 72 96 M \•l 2 77-60 79 . 80 78 . 00 LJ-3 36 16 
140. 79 115 F N 2 90. 70 I 86 . 90 84. 70 '+9 31 
\continued dO next page) 
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Number Age Artie. : Artie. Artie. 
of in I. Q. Sex Race Uccup. Index · Index Index Aud. Discr. Vis. Discr. P. S. S. Subject :tiiDnths Class I II III Score Score Score 
141. .. '14 124 H vl 
-"" fo.: 
4 53·70 781.,30 86.90 43 34 
... 
,, 
142. 66 1U9 l.f vl 4 71.70 83 •. 80 81.80 39 29 15 
143. 6ts 133 F w 2 91.50 92 •. 60 92.30 56 40 
144-. 69 131 F \'l 2 90.70 92.60 92.<50 54 33 
14?. 74 100 F vl 2 96.20 96 • .00 99.20 49 25 
146. 81 108 F N 2 97.80 88.'4-0 93.30 53 38 
147. 66 97 N N 2 97.10 91.60 96.4u 48 25 
I 
148. 74 92 1:i \'I 2 96.20 89.90 96.00 l;-3 33 
149. 67 llO M w 2 86.90 I 69.50 87.70 40 30 
COMPILATION OF TEE DIFFERENCES BETI'IEEN TBE 
ARTICULATION INDICES 
No . of X 
-
X X 
-
X 
Subject. 1 2 1 3 
l 11 . 30 10. 90 
2 - 3.00 - 3 . 00 
3 - . 40 e . 4o 
4 32 . 10 41.30 
5 - 12. 60 1 .. 30 
6 - 2 . 40 2 . 10 
7 1 . 00 - 1 . 00 
8 - 10. 40 3 - 50 
9 00 . 00 - . 70 
10 10. 30 11 . 10 
11 - 8.40 - 2 . 80 
12 - 2 . 90 - 2 . 80 
13 1 . 80 - 1 . 20 
14 2 . 60 10. 80 
15 4 . 00 - 4 . 00 
16 16 . 40 23 . 00 
17 6 . 10 - 6 . 50 
18 16 . 90 19.00 
19 8 . 30 - . 60 
20 5 . 00 - 2 . 60 
(continued on next page) 
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No . of X 
-
X X 
-
X 
Subject 1 2 1 3 
21 6 . 80 12. 80 
22 18. 40 21 . t30 
23 7., 80 1 .- 20 
24 1 . 00 10. 50 
25 1 . 90 - 2. 20 
26 3 . 00 3. 00 
27 - 2. 30 . 60 
28 4. 00 6 . 40 
29 - . 30 - 3. 00 
30 - 2. 80 - 2. 10 
31 - 5. 50 -70 
32. - 1 . 80 6 . 50 
33 1 . 40 00 . 00 
34 - 8. 10 - 1 . 20 
35 - 11 . 60 - 7 . 10 
36 . 60 - 3. 20 
37 3 . 10 4 . 50 
38 2. 40 . 40 
39 2. 10 3 · 50 
40 - 3 . 60 3. 20 
(continued on next page) 
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No . of X 
-
X X 
-
X 
Subject 1 2 1 3 
41 . 20 2. 30 
42. 4. 20 - 2. 20 
43 . Ito 7. 20 
44 1. 90 - 6. 50 
45 .60 . 60 
46 - . 80 - 2. 50 
47 1 .• 20 - 5. 20 
48 2. 30 2. 30 
49 6. 00 - 7-30 
50 - 7.10 oo.oo 
51 18. 80 13 . 50 
52 7. 80 - 2. 80 
53 - 7 .. 00 1 . UO 
54 2. '+0 - 3. 60 
55 6 . 90 - . L;-0 
56 - 2. 90 -10. 60 
57 11. 00 4. 20 
58 - 6. 30 1 .. 20 
59 - 8. 00 - 7· 70 
60 1. 90 . 40 
(continued on next page) 
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No . of X X X 
-
X 
Subject 1 2 1 3 
61 - 2. 80 - 2. 60 
62 - 1. 90 - 1. 80 
63 1. 4-0 - 5. 90 
64 5. 00 4. 60 
65 18. 30 19.10 
66 10. 50 3. 00 
67 - 8. 40 2. 70 
6~ - 2. 80 - 5. 20 
69 4. 80 - 5. 90 
70 3. 40 4. 60 
71 1. 60 10.10 
72 4- . 70 3. 00 
73 1 . 40 - 2. 70 
74 - -30 - 5. 20 
75 - · 30 9.10 
76 -11. 00 3. 40 
77 - 8 .. 90 1. 60 
78 1. 30 . 80 
79 . 90 3· 70 
80 6. 20 - . 20 
(continued on next page) 
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No . of X 
-
X X 
-
X 
Subject 1 2 1 3 
81 l.t- .. 10 
-
. lf.O 
82 
-30 . 80 
• 83 7-30 - 3. 80 
8lf. 27 . 60 . 60 
85 2. 60 . 20 
86 - 7. 4-0 9-30 
87 00 . 00 - 1. 50 
88 4.40 .30 
t59 5. 90 12. 30 
90 - . 30 32. 60 
91 1. 60 5. 30 
92 - 8.10 - 3. 90 
93 - -70 - 1. 90 
94 19. 00 9. 80 
95 - 3. 20 8.80 
96 9. 30 3 .. 10 
97 - . 70 1. 90 
98 2. 50 - 4.4o 
99 . 30 1. 60 
100 - 6. 90 29 . 20 
(continued on next page) 
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No . of X 
-
X X 
-
X 
Subject 1 2 1 3 
101 - -70 . 80 
102. 
-
. 70 - 3. 40 
1.03 - 3. 80 1 . 00 
104 3. 60 12. 10 
105 - 4 . 90 - 7. 20 
106 -90 . 80 
107 8. 20 12. 00 
108 - 2. 70 - 1 . 90 
109 - 8. 50 - . 10 
110 18. 00 6. 80 
111 4 . 10 2 .. 30 
112 4- . 90 3· 30 
113 2. 50 9 . 30 
114 - 8.70 -16 . 80 
115 6 . 50 3 · 30 
116 . 30 · 30 
117 . 80 .80 
118 7-30 - 1. 00 
119 6. 90 - 7· 70 
120 2. 30 4 . 80 
(continued on next page) 
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No. of X -
-
X X 
-
X 
Subject 1 2 1 3 
121 4 . 00 - 5. 50 
122 4 . 00 4 . 00 
123 - . 30 3 -90 
124 4 . 10 - 2. 90 
125 16 . 00 11 . 60 
126 4 . 20 6.,10 
127 4 . 80 13 . 40 
128 1 . 20 1 . 20 
129 oo.oo - 1 . 10 
130 - 1 . 30 - 5.10 
131 13 . 00 13 . 30 
132 5. 90 2. 60 
133 16 . 10 13 . 20 
134 - 12. 90 - 1 . 40 
135 oo.oo 1 . 50 
136 - . 40 . 30 
137 2. 50 5. 60 
138 1 . 60 1 . 60 
139 2 . 20 . 40 
140 - 3 . 80 6 . 00 
(continued on next page) 
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No . of X 
-
X X 
-
X 
Subject 1 2 1 3 
14-1 27. 60 33 - 20 
142 12. 10 10. 10 
143 1 . 30 . 80 
144- 1 . 90 2. 10 
1LJ-5 - . 20 3. 00 
146 - 9. 4-0 - LJ- . 50 
147 - 5. 50 - . 70 
148 - 6. 30 - . 20 
149 17. 40 . 80 
No . of 
COMPILATION OF RAvl DATA AND FARQUHAR S.k-'El!;CH- SOUND 
DISCRHfiNATION TEST 
% Sounds 
Artie . Aud. Vis . Correct; 
Subject Score I . Q. Score Score l'"'arquhar Sex 
1 . u3 137 55 43 100 F 
2 .06 112. )0 30 lOU F 
3 1 .. 40 100 40 34 50 F 
4 2.13 12.8 60 42 100 F 
5 2 .. 36 98 45 36 50 M 
6 2.-70 103 46 32 0 1'1 
7 2. 48 105 53 53 0 M 
8 2-97 104- 49 27 100 F 
9 3· 53 99 34 35 50 F 
10 4- . 20 92 43 36 0 11 
11 4- . 50 120 50 36 lOU F 
12 5. 00 96 60 36 50 F 
13 5. tm 103 45 34 33 1/3 M 
14 ?.27 127 47 4-1 100 F 
15 ? .. 60 100 43 29 50 11 
16 8.,)6 137 52 37 100 F 
17 8. 80 113 50 38 33 1/3 :M 
18 9. 00 113 57 31 33 1/3 F 
19 9-76 96 56 36 33 1/3 lvi 
20 10. 49 132 50 40 100 F 
164 
Race 
N 
vl 
N 
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\i 
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'{: 
vl 
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\'I 
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W' 
w 
N 
i;1 
(continued on next page) 
165 
% Sounds No . of Artie . Aud . Vis . Correct; Subject Score I . Q. Score Score Farquhar Se:x: Race 
21 11 . 10 117 50 36 100 H u 
22 11 . 53 99 lt6 ltO 50 F N 
23 12.10 129 57 36 66 2/3 F t 
24 13 . 20 108 58 42 0 M \v 
25 13 -30 91 57 29 0 M N 
26 13 . 30 92 lt3 28 66 2/3 F N 
27 14-. 86 103 ltlt 25 33 1/3 l1 N 
28 18 . 02 119 62 39 66 2/3 F N 
29 18. 75 99 lt5 39 0 M 1' 
. 30 19. 4-0 103 47 29 33 1/3 F N 
31 28 .-79 113 58 35 0 M \' 
32 30 . 81 100 4-8 30 33 1/3 l-'1 N 
33 32. 50 95 4-7 32 66 2/3 N l f 
3lt 38. 86 92 lt2 3lt 66 2/3 M N 
35 44- . 92 103 38 30 0 N t·l 
36 58 . 07 103 52 35 66 2/3 M \•1 
Median 103 lt7 35 
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INTERCOHRELATION '•• rRIA ?OR SIX VARL4.BLES 
Vis . Disc. X X X X 
4 5 6 7 
Aud . Disc . . 47* .13 . ll . oo . 01 
Vis . Disc . . 18 . 12 . o6 . 05 
X • 78 * . 55 . 37 
4 
X . 41 . 51 
5 
.f.. 
-37 
6 
* Denotes signific ance at or beyond 5% level for = 149. 
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